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1 . 0  INTRODUCTION 


The  Bureau  of  Land  Management  (BLM)  holds  lease  rights  to  underground 
minerals  (primarily  coal)  in  a  372,000-acre  area  of  southeastern  Oklahoma, 
termed  the  Federal  Coal  Reserve.  Area  (FCRA) .  Figure  1.1-1  shows  the 
location  and  boundaries  of  the  FCRA  (in  southeastern  Oklahoma).  The  purpose 
of  the  study  presented  here  is  to  provide  a  detailed  description  of  bio 
logical  systems,  communities,  populations,  and  species  found  in  the  FCRA. 
The  study  is  designed  to  provide  information  useful  in  identifying  poten¬ 
tial  impacts  of  mining  in  the  areas  to  be  leased  out  by  the  BLM. 
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Figure  1 .  1-1 

LOCATION  OF  THE  SOUTHEASTERN  OKLAHOMA 
FEDERAL  COAL  RESERVE  AREA  (FCRA) 

SOURCE:  ENVIRONMENTAL  SCIENCE  AND  ENGINEERING,  INC.,  1980. 


BUREAU  OF  LAND  MANAGEMENT 
WILDLIFE  STUDY 

Southeastern  Oklahoma 
Federal  Coal  Reserve  Area 


1.1  DESCRIPTION  OF  STUDY  AREA 

1.1.1  General  Features 


The  Federal  Coal  Reserve.  Area  (FCRA)  of  southeastern  Oklahoma  encompasses 
372,000  acres  in  six  counties.  As  may  be  expected  in  an  area  of  such  size, 
many  aspects  of  the  vegetation,  topography,  geology,  and  soils  vary  across 
the  area.  Based  on  these  changes,  the  FCRA  can  be  broadly  divided  into  two 
contrasting  area  types.  One  area  type  includes  the  FCRA  in  Haskell,  Pittsburgh, 
Coal,  and  Atoka  Counties  and  the  northern  quarter  of  LeFlore  County.  The 
other  area  type  includes  the  FCRA  in  Latimer  County  and  the  southern  three- 
quarters  of  LeFlore  County.  See  Figure  1.1-1  for  the  location  of  the  south¬ 
eastern  Oklahoma  FCRA. 

The  first  area  type  is  characterized  by  relatively  gentle  topography  with 
expanses  of  open  grassland.  The  second  area  type  has  rugged  topography, 
expanses  of  upland  timber,  and  less  grassland. 

In  general,  the  topography  of  the  study  area  becomes  more  rugged  and  the 
percent  of  timbered  land  increases  west  to  east  with  a  corresponding  de¬ 
crease  in  grassland  percentage..  Similarly,  streams  trend  toward  higher- 

gradient  headwater  types  as  one  moves  east.  Streams  in  the  western  and 
northern  portions  of  the  FCRA  are  more  commonly  sluggish,  low-gradient 

lowland  streams. 


A  large  number  of  private  farm  ponds  and  several  municipal  water  supply 
reservoirs  have  been  constructed  throughout  the  study  area.  Three  major 
reservoirs,  Eufaula,  Robert  S.  Kerr,  and  Wister  impinge  on  the  study  area 
However,  the  major  aquatic  biota  resources  in  the  actxial  study  area  are 
the  streams  and  rivers  running  through  the  area. 

1.1.2  Climate  and  Weather 

The  climate  and  weather  of  southeastern  Oklahoma  is  wide-ranging  and 
variable,  but  generally  of  a  warm,  temperate  type. 
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Average  annual  precipitation  ranges  from  40  inches  in  the  western  portion 
of  the  FCRA  to  50  inches  in  the  eastern  portion,  most  of  which  is  rain 
falling  during  the  spring  and  fall.  Some  snow  falls  during  the  winter 
months,  principally  in  January  and  February,  but  snowfall  averages  less 
than  six  inches. 

Maximum  temperatures  occur  in  July  and  August,  which  is  usually  the  driest 
part  of  the  year  as  well.  Minimum  temperatures  usually  occur  in  January 
and  February,  with  temperatures  frequently  falling  below  freezing  but 
rarely  below  0°F.  Recorded  temperatures  for  the  study  area  range  from 
-10  to  116°F  (Oklahoma  Water  Resources  Board,  1969  and  1970). 

Storm  events  are  frequent  during  the  spring  and  summer  months  and  may  come 
in  the  form  of  thunderstorms,  hailstorms,  and  tornadoes.  Severe  snow¬ 
storms  are  not  common  in  southeastern  Oklahoma,  but  freezing  rain  and  ice 
storms  occasionally  occur. 

1.1.3  Geology  and  Soils 
Geology 

All  of  southeastern  Oklahoma  was  at  some  time  covered  by  seas.  Vast  amounts 
of  marine  sediments  and  calcareous  remains  were  deposited  by  these  seas  and 
were  later  compressed  into  limestone,  sandstone,  and  shale.  The  receding 
of  these  ancient  waters  and  the  uplifting  of  the  earth  s  crust  created  the 
surficial  geology  of  southeastern  Oklahoma. 

The  present  region  of  the  Ouachita  Mountains  was  at  one  time  a  deep  sea 
basin.  Plants  growing  in  this  basin  were  compressed  over  time  to  form 
the  present-day  coal  deposits  found  throughout  this  region.  Thick  sequences 
of  shale  interbedded  with  limestone  and  sandstone  were  also  formed  in  this 
ancient  basin. 

three  principal  mountain  belts  of  Oklahoma  (the  Wichitas,  Arbuckles, 
and  Ouachitas)  began  forming  about  320  million  years  ago  by  the  faulting, 
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folding,  and  uplifting  of  sedimentary  materials  deposited  earlier.  These 
three  belts  are  all  found  in  the  southern  one-third  of  Oklahoma.  Immediately 
to  the  north,  two  deep  basins  are  found,  the  Anadarko  and  the  Arkoma.  The 
FCRA  encompasses  the  Ouachita  Mountain  belt  and  the  Arkoma  basin. 

In  the  Ouachita  mountain  belt  the  highest  elevation  (2,400+  feet)  and 
greatest  local  relief  (up  to  1,800  feet)  are  found  in  southern  LeFlore 
County.  To  the  west  and  south,  elevation  and  local  relief  decrease.  Prin¬ 
cipal  materials  making  up  the  Ouachita  Mountains  are  shale,  sandstone,  and 
chert . 


The  Arkoma  Basin  north  of  the  Ouachita  Mountains  is  composed  of  synclines 
and  anticlines  of  Pennsylvanian  sediments.  The  upper  ridges  of  this  area 
are  topped  with  resistant  sandstones  covering  softer  shales  in  which  the 
streams  are  often  embedded.  In  that  part  of  the  basin  encompassing  the 
study  area  elevations  range  from  500  to  2,000  feet. 


Southeastern  Oklahoma  is  also  further  divided  according  to  physiographic 
or  geomorphic  provinces  (Johnson  et  al.,  1972).  The  coal  resources  area 
encompasses  parts  of  three  of  these  provinces.  These  provinces  are  shown 
in  Figure  1.1-2  and  are  described  briefly  below. 

Hogback  Frontal  Belt.  Encompassing  the  southern  border  of  much  of 
the  coal  resource  area,  this  area  is  composed  of  thrust  blocks 
of  steeply  dipping  Pennsylvanian  sandstones  and  limestones  in 
hogback  ridges  rising  500  to  1,700  feet  above  the  adjacent  valleys. 

McAlester  Marginal  Hills  Belt.  Located  adjacent  and  north  of  the  hog¬ 
back  ridges,  this  hill  area  includes  a  large  section  of  the  study 
area.  These  broad  hills  and  mountains  rise  300  to  2,000  feet  above 
hilly  plains  and  are  composed  of  resistant  Pennsylvanian  sandstones. 

Arkansas  Hill  or  Valley  Belt.  Restricted  to  Haskell  and  LeFlore  counties, 
this  area  is  characterized  by  broad,  gently  rolling  plains  and 
valleys  with  scattered  hills  100  to  300  feet  high  capped  by  Penn¬ 
sylvanian  sandstone. 


Regional  geology  is  a  major  determinant  of  drainage  patterns  and  stream  gra¬ 
dients.  A  majority  of  the  streams  in  the  FCRA  either  transect  or  are  located 
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within  the  Arkoma  basin.  They  generally  flow  northward  and  have  gradients 
of  three  to  five  feet  per  mile  within  the  basin. 


Soil 

Six  major  soil  associations  occur  in  the  FCRA  study  area  (Oklahoma  Water 
Resources  Board,  1969,  1970,  and  1975).  Each  association  is  based  on  the 
predominant  soil  types  within, the  region.  The  associations  are  outlined 
briefly  below  and  are  shown  on  a  general  map  of  southeastern  Oklahoma  in 


Figure  1.1-3. 

Parsons-Dennis-Bates  (PDB).  Parson  claypan  soils  occur  on  nearly 
level  plains  and  valley  floors  with  acid  clay  shales.  Dennis 
soils  are  on  moderate  to  gentle  slopes  on  sandy  acid  shales. 

Bates  are  deep  soils  on  gentle  slopes  over  sandstone  and  sandy 
shale.  Much  of  the  soil  types  in  this  association  are  used  for 
pasture  or  native  hayland. 

Hector— Pott sville  (NP) .  Soils  in  this  association  occur  on  rather 

—  steep  mountain  slopes  with  gradients  reaching  60  percent  and 
are  on  shales  and  sandstones.  Soil  development  is  thin  and 
most  soils  are  medium  to  strongly  acid.  Surface  runoff  from 
these  soils  is  high.  Because  of  their  slopes,  these  soils  are 
generally  covered  by  oak,  pine,  and  hickory  and  used  for  grazing, 
however,  some  cropping  may  occur  where  gradients  permit. 

Enders-Conway-Hector  (ECH) .  This  soil  association  is  generally  limited 
to  the  valleys  and  low  elevation  regions  of  Latimer  and  LeFlore 
counties.  Natural  vegetation  for  these  soils  are  oak  and  pine. 
However,  when  cleared  they  may  be  used  for  hay  and  grain  crops. 
Cleared  soils  on  slopes  are  subject  to  excessive  erosion. 


Darnell— Stephenville  (DS) .  Limited  to  Coal  and  Atoka  Counties  in  the 
study  area,  this  association  is  usually  on  slopes  and  narrow 
ridgetops .  Darnell  soils  are  shallow  and  are  often  covered  by 
sandstone  rocks  and  rock  ledge  outcrops  are  not  unusual.  Stephen¬ 
ville  soils  are  deeper  and  usually  occupy  ridgetops  or  more  gentle 

slopes . 


nouehertv-Tsl  ler-Yohale  (DTY) .  This  association  is  restricted  primarily 

- to  Pittsburgh  County  a^d  is  derived  from  water-laid  sediments  that 

were  later  modified  by  wind  actions.  This  is  a  light -colored  sandy 
association  usually  covered  by  oak-hickory  forests.  The  soil  may 
be  40-50  feet  thick  near  streams,  but  much  thinner  over  residual 

rock. 


Atkins-Pope  (AP) .  Limited  to  the  regions  along  the  Poteau  River  m 
LeFlore  County,  these  soils  are  often  used  for  agriculture. 
Atkins  soils  occur  on  level,  poorly-drained  bottomlands,  whi  e 
Pope  soils  are  slightly  higher  on  natural  levees.  Most  of  these 
soils  are  used  for  pasture,  but  hay  is  often  cut  on  the  poor  y 
drained  areas,  and  corn  and  oats  are  raised  on  the  drained  lands 
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A  majority  of  the  soil  associations  found  in  the  study  area  are  of  moderate 
to  strong  acidity,  poorly  drained,  and  easily  eroded.  All  three  factors 
influence  land  use  capabilities  and  vegetation,  and  all  have  a  significant 
effect  on  water  quality  or  hydrology  in  adjacent  streams.  Acidic  soils  in 
a  watershed  contribute  to  the  depression  of  pH  in  streams.  Similarly, 
easily-eroded  soils  contribute  to  increased  sediment  load  and  turbidity. 

Drainage  characteristics  affect  streams  by  influencing  the  amount  of  sur¬ 
face  runoff  versus  subsurface  drainage  that  enters  the  stream.  Surface 
runoff  characteristics  partially  determine  hydrologic  characteristics  of 
the  stream  as  well  as  inputs  of  nutrients  and  materials  transported  m 
surface  runoff. 

1.1.4  Vegetation 

The  FCRA  is  dominated  by  forest  and  grassland.  Forested  land  is  found 
primarily  on  slopes,  uplands,  and  along  streams  and  rivers.  Although 
logging  is  not  a  major  industry  on  the  FCRA  today,  nearly  all  of  the 
forests  have  been  cut  at  least  once.  Much  of  the  land  was  cleared  early 
in  this  century  in  largely  unsuccessful  attempts  to  create  new  agricultural 

land. 

Grasslands  are  usually  found  in  river  valleys  and  other  areas  of  gentle 
topography.  A  majority  of  grasslands  are  used  in  hay  production  and  live¬ 
stock  grazing.  Some  grasslands  are  partially  sown  and  actively  managed 
by  landowners. 

Cropland  is  uncommon  on  the  FCRA.  Haskell  and  northern  LeFlore  counties 
contain  the  most  cropland,  primarily  soybeans  and  corn  planted  in  open 
flatlands  and  broad  river  valleys.  Elsewhere,  cropland  is  found  largely 
in  small  isolated  fields  in  river  valleys. 

A  final  group  of  vegetation  found  on  the  FCRA  includes  abandoned  fields, 
fencerows,  hedgerows,  and  road  and  railroad  rights-of-way.  Despite  their 
small  area,  these  vegetation  areas  can  support  a  wide  range  of  plants  and 
animals.  Many  exotic  plants,  for  example,  are  found  almost  exclu¬ 
sively  in  such  areas.  Vegetative  cover  provided  by  these  areas  makes 
them  important  to  wildlife  as  travel  lanes  and  resting  areas. 
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2.0  METHODS 

2.1  TERRESTRIAL  BIOLOGY 

Evaluation  of  terrestrial  habitats  in  the  FCRA  included  three  functions: 
mapping  of  the  area  by  habitat,  analysis  of  the  vegetation  in  each 
habitat,  and  analysis  of  the  wildlife  of  each  habitat.  The  methods  used 
for  completing  each  function  are  described  belov . 

2.1.1  Mapping 

Photo  Interpretation 

Color  infrared  aerial  photographs  taken  in  1977  at  a  scale  of  1:24,000 
were  provided  by  the  BLM  and  were  used  to  identify  nine  land-use/habitat 
types  within  the  FCRA:  urban  areas,  agricultural  lands,  large  bodies  of 
water,  mines,  grasslands,  bottomland  forests,  oak-hickory  forests, 
oak-pine  forests,  and  post  oak-blackjack  oak  forests.  Developed  lands, 
grasslands,  and  forests  were  easily  identified  on  the  photographs  but 
differentiation  between  the  four  forest  types  was  difficult. 

Because  infrared  film  creates  a  dark,  blue-green  image  of  coniferous 
trees  and  a  red-colored  image  of  deciduous  trees,  areas  with  blue-green 
trees  were  easily  identified  and  delineated  as  oak-pine  forest.  A  few 
areas  containing  pines  were  not  marked  as  oak-pine  habitat.  Such  areas 
were  either  small  (<5  acres)  pockets  of  pines  within  a  larger  and, 
otherwise,  homogeneous  habitat  type,  or  were  areas  where  pines  were  very 
sparsely  represented.  Because  red  cedar  ( Juniperus  virginianus) 
reflects  a  similar  blue-green  color  on  infrared  film,  some  old  fields 
and  cedar  glades  appeared  at  first  to  be  pine  forests.  However,  field 
reconnaissance  of  these  sites  indicated  that  they  were  more  closely 
associated  to  the  grassland  habitat  type.  Therefore,  all  were  assigned 
to  that  type. 

Wooded  areas  along  bodies  of  water  were  identified  as  bottomland 
habitat.  Where  the  upland  border  of  a  bottomland  woods  was  ambiguous, 
changes  in  ground  elevation,  as  marked  on  U.S.  Geological  Survey  (USGS) 
maps,  were  used  to  indicate  the  bottomland  forest  boundary. 
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The  most  difficult  differentiation  involved  the  oak-hickory  and  the  post 
oak-blackjack  oak  forests.  Vegetation  differences  between  the  types  are 
primarily  a  function  of  soil  moisture  and  fertility  (Oosting,  1956). 

Post  oak-blackjack  oak  forests  generally  occur  on  dry,  rocky  ridges  and 
south-facing  slopes  (Rice  and  Penfound,  1959).  Consequently,  trees 
within  these  forests  tend  to  be  smaller  than  trees  within  the  oak- 
hickory  forests  which  occur  on  richer  and  more  moist  sites. 

Elevation,  slope  aspect,  and  tree  crown  size  were  used  to  distinguish 
between  oak-hickory  and  post  oak-blackjack  oak  habitat  types.  Average 
tree  crown  size  was  a  subjective  measure  and  was  based  upon  knowledge  of 
ground-truthed  sites  within  the  FCRA.  Soil  conditions  were  inferred 
from  the  degree  and  aspect  of  the  slopes  on  which  the  stands  occurred 
and  from  the  regional  location  of  the  stand  within  the  FCRA.  Thus,  a 
stand  of  trees  with  small  crowns  located  along  a  steep,  south-facing 
slope  in  the  western  portion  of  the  FCRA  would  clearly  be  identified  as 
the  post  oak-blackjack  oak  habitat  type.  Conversely,  a  stand  of  large 
trees  located  on  a  gentle,  north— facing  slope  in  the  eastern  part  of  the 
FCRA  would  be  defined  as  the  oak-hickory  habitat  type. 

Because  post  oak— blackj ack  oak  and  oak— hickory  forests  were  not  easily 
differentiated,  any  errors  in  the  habitat-type  maps  likely  involve 
identification  of  these  two  types.  Delineation  of  the  other  habitat 
types  was  made  with  a  greater  degree  of  confidence. 

In  addition  to  the  habitats  described  above,  four  land-use  types  were 
also  mapped.  These  included  urban  areas,  row  crops,  surface-mined  land, 
and  bodies  of  water.  For  this  study  urban  areas  were  defined  as  any 
grouping  of  residences  or  nonfarm  buildings  identified  on  the  USGS 
topographic  maps.  These  range  from  very  small  towns  consisting  of  only 
a  few  buildings  to  cities  such  as  McAlester  and  Poteau.  Boundaries  of 
urban  areas  were  taken  from  the  USGS  maps  except  where  the  aerial  photos 
indicated  distinct  changes  in  the  developed  area. 
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The  row  crop  land- use  type  included  all  land  tilled  and  planted  to  row 
crops  (primarily  corn  and  soybeans).  These  areas  were  distinguished 
from  other  cropland  such  as  wheatfields  or  hayfields  by  the  furrowed 
ground  and  the  rows  of  plants. 

Mined  land  included  abandoned,  previously-mined  property,  as  well  as 
land  currently  being  mined.  Abandoned  mined  land  was  identified  on  the 
aerial  photographs  and  from  designations  on  the  USGS  maps  .  Areas  mined 
after  production  of  the  USGS  maps  were  identified  solely  from  the  aerial 
photographs.  The  large  machinery,  wide  roads,  and  severely  disturbed 
landscape  easily  distinguished  mined  land.  Some  reclaimed  land  may  have 
been  identified  as  grassland. 

Reservoirs,  lakes,  and  ponds  were  identified  chiefly  from  the  USGS  maps, 
and  their  presence  was  confirmed  by  the  aerial  photographs .  Because 
small  stock  ponds  can  be  quickly  constructed  and  are  often  temporary, 
and  because  areas  less  than  5  acres  in  size  were  difficult  to  accurately 
measure,  only  bodies  of  water  larger  than  5  acres  were  delineated  in 

this  study. 

Map-users  should  be  aware  that  the  habitat  type  boundaries  drawn  on  the 
habitat  maps  often  delineate  a  continuum  rather  than  a  distinct  border, 
especially  between  forest  habitat  types.  It  should  also  be  noted  that 
habitat  boundaries  will  change  as  human  use  (or  non-use)  of  the  property 

changes . 

Overlay  Habitat  Maps 

Habitat  types  on  the  FCRA  were  penciled  on  clear  plastic  sheets,  with 
the  same  dimensions  as  1:24,000  scale  USGS  topographic  maps  of  the  area. 
Boundaries  were  drawn  using  the  forest,  nonforest,  and  urban  areas  on 
the  topographic  maps  as  a  guide  and  then  making  adjustments  as  suggested 
by  the  aerial  photographs.  Acreages  of  each  habitat  type  were  measured 
with  a  polar  planimeter  and  recorded  on  each  plastic  map.  ihe  final 
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product  was  a  set  of  45  USGS  maps  and  habitat  overlays  with  estimates  of 
each  habitat's  acreage. 

Habitat  Types 

To  facilitate  land-use  planning  in  the  FCRA,  vegetation  in  the  forest 
habitat  types  was  sampled  and  comparisons  between  types  were  made. 

Before  descriptions  of  sampling  sites  and  methods  are  presented,  the 
method  by  which  each  habitat  type  was  chosen  will  be  presented. 

In  accordance  with  BLM' s  Integrated  Habitat  and  Inventory  Classification 
System  (IHICS)  (BLM,  1978),  Kuchler's  (1964)  associations  of  natural 
vegetation  were  considered  as  the  basis  for  vegetation  groups  to  be 
sampled.  However,  a  review  of  the  published  classifications  of 
Oklahoma's  vegetation  (Environmental  Science  and  Engineering,  Inc., 

1978)  showed  that  Blair  and  Hubbel  (1938)  and  Duck  and  Fletcher  (1945) 
provided  classification  schemes  that  were  more  inclusive  and  more 
specific  to  the  state  than  Kuchler's  broad  associations.  Therefore, 
habitat  types  chosen  for  study  were  based  on  the  latter  two 
classifications . 

Five  vegetation  types  were  described  for  the  area  encompassing  the  FCRA: 
bottomland  forest  (B) ,  oak-hickory  forest  (OH),  oak-pine  forest  (OP), 
post  oak-blackjack  oak  forest  (PB)  ,  and  tall  grass  prairie  (G) .  Because 
little  or  no  undisturbed  tall  grass  prairie  remains  within  the  study 
area,  the  prairie  habitat  type  was  incorporated  into  a  grassland 
category  including  all  pastured  and  unpastured  grasslands.  Table  2.1-1 
shows  the  general  correspondence  of  the  habitat  types  studied  to 
Kiichler '  s  associations.  The  two  groups  are  similar,  but  not  equal. 

Oosting  (1956)  suggested  that  the  upland  forest  types  of  this  area  are 
actually  intergrading  variations  or  faciations  of  the  midwestern  oak- 
hickory  forest  association.  This  suggests  that  perhaps  no  distinction 
should  be  made  between  the  intergrading  types,  e.g.,  oak-hickory  and 
post 'oak-blackjack  oak.  Nevertheless,  typical  examples  of  the  different 
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Table  2.1-1.  Correspondence  of  Habitat  Types  Used  in  the  Present  Study  to  Associations  of 

Natural  Vegetation  Described  by  Kuchler  (1964) 


Habitat  Type 

Vegetation  Association  Encompassing 
the  Habitat  Type 

Bottomland 

Northern  Floodplain  Forest 

Oak-Hickory 

Oak-Hickory  Forest 

Oak-Pine 

Oak-Hickory-Pine  Forest 

Post  Oak-Blackjack  Oak  Cross  Timbers  and  Oak-Hickory 


^  Grassland 

Bluestem  Prairie 

Source:  Environmental 

Science  and  Engineering,  Inc.,  1980. 
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habitat  types  do  represent  distinct  communities  which  can  be  differen¬ 
tiated  in  the  field  (Duck  and  Fletcher,  1945;  Rice  and  Penfound,  1959). 
Therefore,  the  separate  habitat  types  were  sampled  and  comparisons  of 
the  vegetation  were  made.  Decisions  on  the  use  of  areas  in  the  FCRA, 
particularly  upland  forest  areas,  should  acknowledge  that  a  site  may  be 
intermediate  between  habitat  types  in  its  vegetation  characteristics; 
unfortunately,  mapping  at  the  present  level  cannot  depict  the  degree  to 
which  any  site  resembles  the  habitat  type  by  which  it  is  labeled. 

2.1.2  Vegetation 

Sampling  Sites 

To  insure  dispersal  of  the  vegetation  sampling  sites  across  the  study 
area,  the  FCRA  was  divided  into  three  arbitrary  regions.  Sampling  sites 
were  selected  so  that  each  of  the  four  forest  habitat  types  on  the 
property  was  sampled  at  one  location  in  each  region.  Fitness  of  sites 
to  their  respective  habitat  types  was  determined  before  sampling  was 
conducted,  using  aerial  photographs  and  field  reconnaissance.  Location 
of  the  vegetation  sampling  sites  are  detailed  in  Figures  2.1-1  and 
2.1-2.  The  physical  characteristics  of  each  are  listed  in  Table  2.1-2. 

Methods  Used 

The  ecological  importance  of  different  plant  species  at  the  standard 
habitat  type  sampling  sites  was  estimated  using  the  point-centered 
quarter,  line  intercept,  and  point  frequency  methods.  The  number  of 
samples  taken  per  site  and  per  method  are  presented  in  Table  2.1-3. 

Ground  cover  vegetation  was  sampled  between  2  June  and  7  June  1979. 
Overstory  vegetation  at  Sites  B-l,  PB-1,  and  OP-1  was  also  sampled  at 
this  time;  all  other  shrub  and  tree  data  were  gathered  between  27  August 
and  5  September  1979.  Data  from  the  analyses  performed  were  combined 
with  published  information  to  characterize  the  habitat  types  and  to 
describe  differences  between  types  and  between  locations  (see 
Section  3.1.2). 
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Figure  2.  1-1 

LOCATION  OF  VEGETATION  SAMPLING  SITES  IN  THE  WESTERN  HALF  OF  THE  FCRA 

NOTE:  NAME  IN  PARENTHESES  REFERS  TO  THE  U.S.G.S.  TOPOGRAPHIC  MAP  FROM  WHICH  THE  INSET  WAS  TAKEN. 

SOURCE:  ENVIRONMENTAL  SCIENCE  AND  ENGINEERING,  INC.,  1980. 
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LOCATIONS  OF  VEGETATION  SAMPLING  SITES  IN  THE  EASTERN  HALF  OF  THE  FCRA 

NOTE:  NAME  IN  PARENTHESES  REFERS  TO  THE  UJS.G.S.  TOPOGRAPHIC  MAP  FROM  WHICH  THE  INSET  WAS  TAKEN. 

SOURCE:  ENVIRONMENTAL  SCIENCE  AND  ENGINEERING,  INC.,  1980.  _ 
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Table  2.1-2.  Characteristics  of  Habitat  Sampling  Sites  in  the  FCRA* 


Site 

Slo 

Percent 

pe 

Aspect 

Surface  Soil 
Texturet 

Grazing 

Pressure 

Major  Adjacent 

Habitat  Type 

PB-1 

2  - 

10 

SE 

Sandy  loam 

Moderate 

Grassland 

PB-2 

2  - 

5 

S 

Sandy  loam 

None 

Grass  land 

PB-3 

5  - 

15 

NW 

Sandy  loam 

Light 

Oak-Pine 

OP-1 

10  - 

20 

NW 

Sandy  loam 

Moderate 

Post  Oak-Blackjack  Oak 

OP-2 

10  - 

20 

S 

Sandy  loam 

None 

Grassland 

OP-3 

10  - 

20 

W 

Sandy  loam 

None  (some 

Grass  land 

logging) 

OH-1 

2  - 

5 

N 

Sandy  loam 

Light 

Post  Oak-Blackjack  Oak 

OH-2 

0  - 

2 

S 

Sandy  loam 

Moderate 

Post  Oak-Blackjack  Oak 

OH-3 

20  - 

30 

NE 

Sandy  loam 

None 

Oak-Pine 

B-l 

0 

— 

Silt  loam 

Moderate 

Grassland 

B-2 

0  - 

3 

S 

Silt  loam 

None 

Gras  s land 

B-3 

0 

” — 

Silt  loam 

Light 

Grass  land 

^Qualitative  judgements  based  on  site  visits. 

tBased  on  descriptions  in  Soil  Conservation  Service  soil  surveys. 


Source : 


Environmental  Science  and  Engineering,  Inc.,  1980. 
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Table  2.1-3.  Methods  and  Sampling  Intensities  Used  in  the  Analysis  of  Vegetation  Communities 

in  the  FCRA 


Method* 

Habitat  Types 
Sampled 

Sites/ 

Habitat  Type 

Samples/ 

Site 

Total 

Samples 

Dates 

Sampled 

(1979) 

Point-Centered  Quarter 
(Overstory  and  Understory) 

4 

3 

10 

120 

8/2  7—9 / 5  T 

Line  Intercept 
(Ground  Cover) 

4 

3 

5 

60 

6/2-6/ 6 

Point  Frequency 
(Ground  Cover) 

4 

3 

10 

120 

6 / 2—6 / 6 

*  See  text  for  description. 

t  Overstory  at  sites  B— 1,  OP-1,  PB— 1  sampled  June  2  to  June  3. 
Source:  Environmental  Science  and  Engineering,  Inc.,  1980. 
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Point-Centered  Quarter — Methods  for  the  point-centered  quarter  analysis 
were  those  of  Cottam  and  Curtis  (1956).  Plant-to-point  distances  and 
diameters  at  breast  height  (dbh)  were  taken  at  30  points  in  each  habitat 
type  and  at  10  points  for  each  sample  site  (see  Table  2.1-3).  Tree  and 
shrub  measurements  were  taken  at  the  same  points  along  each  transect, 
i.e.,  four  trees  and  four  shrubs  per  point.  Exceptions  to  this  were 
Sites  B-l,  OP-1,  and  PB-1,  where  the  shrubs  were  measured  at  a  later 
date  than  the  trees;  measurements  were  taken  from  nearly,  but  not 
exactly,  the  same  points. 

Trees  were  defined  as  woody  plants  with  a  dbh  greater  than  or  equal  to 
4  cm.  Shrubs  were  defined  as  woody  plants  with  a  dbh  less  than  4  cm  but 
with  a  diameter  of  at  least  1.3  cm  (0.5  inches)  at  10  cm  above  ground. 
Sampling  points  were  located  at  20-meter  intervals  along  a  straight 
transect  within  each  habitat  type  (the  bottomland  transect  at  Site  B-2 
was  angled  at  two  points  to  avoid  Fourche  Maline  Creek) . 

Basal  areas  were  calculated  from  the  diameters  measured  and  then  used  to 
calculate  the  mean  basal  areas  and  relative  dominance.  Point-to-plant 
distances  were  used  to  calculate  an  estimate  of  trees  per  acre  and 
relative  density.  Relative  dominance,  density,  and  frequency  were 
summed  to  give  the  importance  value  for  each  species.  A  discussion  of 
these  standard  calculations  is  provided  by  Mueller-Dombois  and  Ellenberg 
(1974). 

The  importance  value  is  a  relativized  figure  which  reflects  the 
ecological  importance  of  a  species  at  a  sampled  site  or  within  a  habitat 
type.  Ecological  importance,  as  used  here,  is  a  function  of  the  mean 
plant  size,  the  density  at  which  the  plants  occur,  and  the  frequency 
with  which  they  are  found  across  the  sampled  area.  A  high  importance 
value  indicates  individuals  of  the  species  are  relatively  large,  grow 
close  together,  and  occur  throughout  the  sampled  area.  A  low  importance 
value  suggests  the  opposite.  Of  course,  the  importance  value  of  a 
species  varies  by  habitat  and,  usually  to  a  lesser  degree,  by  site. 
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Line  Intercept — The  methodology  used  followed  Canfield  (1941).  Five 
5— meter  lines  were  placed  at  20— meter  intervals  along  transects  at  each 
vegetation  sampling  site  (see  Table  2.1—2).  Lengths  of  the  lineis 
intercepted  by  any  herbaceous  plants  and  by  woody  plants  less  than 

1  meter  high  were  measured  to  the  nearest  centimeter. 

Point  Frequency — Construction  and  use  of  the  point  frequency  frame 
followed  the  methods  of  Goodall  (1952)  as  described  by  Mueller-Dombois 
and  Ellenberg  (1974).  The  frame  used  was  1  meter  square  and  contained 
10  pinholes.  Vegetation  was  sampled  by  placing  a  pin  through  each  hole 
and  noting  the  species  touched.  At  each  sampling  site  a  total  of 
10  placings  of  the  frame  were  executed,  one  every  20  meters  along  the 
sampling  transect.  Percent  cover  for  each  species  was  estimated  by  the 
ratio  of  the  number  of  dropped  pins  which  touched  each  species,  to  the 
total  number  of  pins  dropped.  Only  the  first  species  touched  by  each 

2  mm  diameter  pin  was  recorded. 

For  each  transect,  the  point  frequency  method  determined  percent  of 
ground  cover  based  on  10  pins  x  10  frame— placings  or  100  points.  The 
line  intercept  method  used  500  centimeters  x  5  lines  or  2,500  points. 
Consequently,  results  from  the  line  intercept  method  probably  more 
accurately  represent  the  true  ground  cover  percentage.  Only  in  areas  of 
relatively  dense  and  homogeneous  vegetation  will  the  point  frequency 
method  be  likely  to  provide  accurate  estimates. 

Roadsides — Qualitative  surveys  of  species  along  road,  railroad,  and 
power  line  rights-of-way  were  made  at  five  locations  in  the  FCRA.  Each 
survey  was  a  100— meter  walk  along  the  right-of-way  by  two  individuals, 
one  identifying  or  collecting  plants  and  the  other  recording  the  data. 
Locations  of  the  areas  surveyed  are  as  follows: 


1. 

Pittsburg  County 

Highway  3/ Railroad 

T14E-R5N-S8 

2. 

Latimer  County 

Highway  270/ Railroad 

T22E-R6N-S33 

3. 

LeFlore  County 

Highway  9 

T25E-R9N-S19 
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4.  LeFlore  County  Cavanal  Mountain  Road  T25E-R7N-S14 

5.  Haskell  County  County  Road  T21E-R10N-S31 

2.1.3  Wildlife 

The  purpose  of  the  investigations  of  terrestrial  fauna  on  the  FCRA  was 
to  identify  all  species  inhabiting  or  potentially  inhabiting  the  major 
habitat  types  (grassland,  bottomland,  oak-hickory,  oak-pine,  or  post 
oak-blackjack  oak)  defined  by  the  vegetation  study  and  to  determine 
their  actual  or  relative  abundance  within  each  habitat  type.  Several 
methods  of  investigation  were  employed: 

1.  Habitat  Transects- — Surveys  of  vertebrate  activity  along 
transects;  includes  strip  censuses  and  point  counts  for  birds; 

2.  Road  Counts — Bird  call  counts  and  mammal  track  counts; 

3.  Small  Mammal  Trapping — Live-trapping  in  grassland  and 
bottomland  habitats  ; 

4.  Bottomland  Surveys — Searches  primarily  for  sightings  or  signs 
of  swamp  rabbits,  wood  ducks,  amphibians,  and  reptiles;  and 

5.  Habitat  Evaluation — Standardized  evaluations  of  potential  wood 
duck  habitat . 

The  dates  and  sampling  intensities  corresponding  to  each  method  are 
shown  in  Table  2.1-4. 

Methods  Used 

Habitat  Transects — On  two  consecutive  days  each  sampling  season,  two 
600-meter  transects  were  walked  in  each  habitat  type  (see  Figures  2.1-3 
and  2.1-4  for  locations).  Tracks,  scat,  dens,  nests,  cuttings, 
sightings  of  individuals,  and  any  other  signs  of  the  presence  of 
wildlife  were  noted.  Because  bird  species  abundance  in  forest  habitats 
was  measured  by  the  point  count  method  described  below,  birds  seen  along 
the  forest  habitat  transects  were  not  recorded  unless  they  were  uncommon 
or  not  observed  at  the  point  counts. 
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Table  2.1-4.  Sampling  Intensities  of  the  Various  Wildlife  Sampling  Methods  Used  in  the  KRA 


Method 

Seasons 

Sampled* 

Habitats 

Sampled/ 

Season 

Sites 

Sampled/ 

Habitat 

Sampling 

Days/ 

Site 

T 

1 

Samples/ 
Day  I 

1 

Total 

Samples 

Units 

Point  Counts 

4 

5 

2 

2 

3 

240 

Points 

Transects  (includes  4 
strip  census) 

5 

2 

2 

1 

80 

Transects 

Trapping 

4 

2T 

4 

3 

20 

1,9071 

Trap  Nights 

Road  Counts** 

4 

m 

6 

2 

1 

48 

Road  Counts 

Bottomland 

Surveystt 

3 

l 

m 

NA 

1 

24 

Surveys 

*A11  sampling  took  place  in  1979;  sampling  dates:  Spring  (May  2-10);  Sumer  (July  9-13  and 
August  27  -  September  5— one  sampling  season);  Fall  (October  31  -  Novenber  6);  Winter  (Dec enter 
13-19). 

t Trapping  was  performed  only  in  grassland  and  bottomland  habitats.  Total  is  less  than  1,920  trap 
nights  expected  because  an  ice  storm  interrupted  one  night's  trapping. 

**Each  road  count  route  crossed  more  than  cne  habitat  type. 

ttSanpling  intensity  varied  at  each  of  14  bottomland  sites.  (See  Figures  2.1—5  and  2.1-6).  Surveys 
were  conducted  in  Spring,  Sumer,  and  Winter. 

NOTE:  NA  =  Not  Applicable. 

Source:  Environmental  Science  and  Engineering,  Inc.,  1980. 
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Figure  2.  1-3 

LOCATION  OF  WILDLIFE  SAMPLING  SITES  IN  THE  WESTERN  HALF  OF  THE  FCRA 

NOTE:  WILDLIFE  AND  TRAPPING  SITE  INSETS  WERE  TAKEN  FROM  U.S.G.S.  TOPOGRAPHIC  MAPS:  ROAD  COUNT  INSETS  WERE  TAKEN  FROM  OKLAHOMA  DEPARTMENT  OF  HIGHWAYS  maps 
NAME  IN  PARENTHESES  REFERS  TO  THE  U.S.GJS.  TOPOGRAPHIC  MAP  CORRES  PONDING  TO  THE  INSET  AREA. 

SOURCE:  ENVIRONMENTAL  SCIENCE  AND  ENGINEERING,  INC.,  1980.  * 
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Figure  2.  1-4 

LOCATION  OF  WILDLIFE  SAMPLING  SITES  IN  THE  EASTERN  HALF  OF  THE  FCRA 

NOTE:  WILDLIFE  AND  TRAPPING  SITE  INSETS  WERE  TAKEN  FROM  U.S.G.S.  TOPOGRAPHIC  MAPS;  ROAD  COUNT  INSETS  WERE  TAKEN  FROM  OKLAHOMA  DEPARTMENT  OF  HIGHWAYS  MAPS. 

NAME  IN  PARENTHESES  REFERS  TO  THE  U.S.G.S.  TOPOGRAPHIC  MAP  CORRESPONDING  TO  THE  INSET  AREA. 

SOURCE:  ENVIRONMENTAL  SCIENCE  AND  ENGINEERING,  INC.,  1980. 
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According  to  Robbins  (1978),  the  point  count  method  is  preferred  for 
comparing  bird  abundance  across  large  areas  of  different  habitats, 
whereas  strip  (transect)  censuses  are  most  useful  for  comparing 
abundance  in  habitats  of  equal  visibility.  Therefore,  in  the  present 
study,  point  counts  were  made  in  all  habitat  types—grassland  and 
forest — and  strip  censuses  were  conducted  only  along  the  grassland 

habitats . 

The  point  counts  were  tallies  of  all  birds  seen  or  heard  during 
15-minute  stops  at  three  points  located  approximately  300  meters  apart 
along  the  habitat  transects.  This  technique  was  adapted  from  the  method 
developed  by  Ferry  and  Frochot  and  described  by  Robbins  (1978).  Strip 
censuses  were  conducted  along  the  grassland  transects  and  all  birds  seen 
or  heard  within  400  feet  of  either  side  of  the  transect  were  recorded  by 
species  and  by  distance  from  the  transect  (Emlen,  1971).  Data  from  this 
method  can  be  used  as  an  estimate  of  absolute  density.  Uncommon  species 
observed  incidentally,  i.e.,  not  during  a  point  count  or  along  the 
transect,  were  recorded  on  the  field  data  forms  but  used  only  to  verify 
the  species'  presence  in  the  FCRA  (see  Appendix  B,  Table  B-l). 

Because  both  point  counts  and  strip  censuses  were  taken  in  the 
grasslands,  only  one  point  count  point  was  censused  during  the  spring 
and  summer  sessions.  However,  it  was  later  decided  to  increase  the 
number  of  grassland  points  to  three,  the  number  sampled  in  the  forest 
habitats.  The  fall  and  winter  samples  include  this  increase. 

Road  Counts— Six  5-mile  routes  were  mapped  along  seldom-used  and 
predominately  dirt-surface  roads  (see  Figures  2.1-3  and  2.1-4  for 
locations).  Each  route  was  driven  on  two  consecutive  days  each  sampling 
season  for  a  total  of  eight  times  per  route  (Table  2.1-4).  The 
U.S.  Fish  and  Wildlife  Service  requires  for  its  National  Breeding  Bird 
Survey  only  one  census  per  route  during  the  breeding  season,  although 
three  to  five  routes  are  preferable  when  time  and  resources  allow 
(Franzeb,  1977).  Two  censuses  per  route  were  deemed  sufficient  for  the 
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present  study  because  there  were  four  census  periods  for  each  route  or 
eight  total  censuses  per  route  during  the  study. 

At  each  0. 5-mile  interval  along  the  routes,  a  three-minute  stop  was  made 
to  record  the  number  and  species  of  birds  seen  or  heard.  Birds  seen 
between  stops  were  recorded  only  if  the  species  was  uncommon  or  was  far 
removed  from  its  typical  habitat.  Exceptions  to  this  were  raptors  and 
wading  birds,  which  were  recorded  along  the  entire  routes.  Although 
they  are  recorded  on  the  field  sheets,  these  incidental  sitings  were 
kept  separate  from  counts  at  the  stops  and  were  only  used  to  verify  the 
presence  of  species  in  the  FCRA  (see  Appendix  B,  Table  B-l). 


The  dirt  road  surfaces  and  shoulders  of  paved  roads  along  the  routes 
were  scanned  from  vehicles  moving  (5  to  10  mph)  between  stops  and  all 
wild  animal  tracks  were  recorded.  Counts  were  taken  on  both  days  the 
routes  were  driven  each  season,  but  counts  from  the  second  day  included 
only  fresh  tracks. 

Because  habitats  varied  along  each  route,  the  data  recorded  indicate 
seasonal  changes  in  species  abundance  in  the  area  of  the  route  rather 
than  changes  in  specific  habitats.  Table  2.1-5  shows  the  habitat  types 
at  the  call  count  stops  along  each  route. 

The  U.S.  Fish  and  Wildlife  Service,  through  its  National  Breeding  Bird 
Survey  (Robbins  and  Van  Velzenj  1967 ,  1971)  compiles  data  from 
standardized  bird  call  count  censuses  conducted  across  the  country  by 
individuals  from  the  censused  area.  Portions  of  three  of  these  routes 
cross  the  FCRA  and  three  others  are  in  Pittsburg  and  LeFlore  Counties 
but  not  in  the  FCRA. 

The  Breeding  Bird  Survey  routes  are  run  only  once  each  year,  and  they 
make  no  record  of  the  habitat  at  stops  along  the  route.  For  these 
reasons,  data  from  routes  in  or  near  the  FCRA  were  only  used  to  compile 
species  lists  for  the  area.  However,  maps  of  the  routes  and  the  data  on 
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Table  2.1-5.  Major  Habitat  Types*  at  Call  Count  Points  ALong  the  Six  Road  Count  Routes  In  the  FCRA 


Cottonwood  Route 
Pt.  Habitats 


Halleyvllle  Route 

Pt.  Habitats 


Wilbur ton  Route 
Pt.  Habitats 


Red  Oak  Route 
Pt.  Habitats 


Cavanal  Mt.  Route 
Pt.  Habitats 


Stigler  Route 
R.  Habitats 


1 

PB/G 

1 

G/PB 

1 

2 

PB/G 

2 

G 

2 

3 

G(ST)* 

3 

G/PB/B 

3 

4 

G 

4 

G/PB 

4 

5 

G(ST) 

5 

G/PB 

5 

6 

G 

6 

PB 

6 

7 

G/PB 

7 

G/PB 

7 

8 

G(ST) 

8 

G/PB 

8 

9 

G/PB 

9 

G/PB 

9 

10 

G/B 

10 

G(ST) 

10 

OP 

1 

PB 

1 

OH 

OP 

2 

PB/G 

2 

G/OH 

0P/B 

3 

G/PB 

3 

OP 

OP/G 

4 

G/PB/B 

4 

OP 

B/G 

5 

PB/OH 

5 

OP/PB 

G/B 

6 

PB 

6 

PB/OH 

G 

7 

G/PB 

7 

OH/PB 

G/B/OP 

8 

PB/OH 

8 

PB 

B/G 

9 

PB/OH 

9 

PB 

B/G 

10 

PB 

10 

PB 

1  PB 

2  G/  PB 

3  G 

4  PB/G 

5  G/RC 

6  G 

7  G(ST) 

8  G 

9  G(ST) 
10  G/PB 


*B— Bottomland,  G— Grassland,  G( ST)— Grassland  with  scattered  trees  available  for  perching  birds,  OH— Oak  Hickory, 
OP — Oak-Pine,  PB — Post  Oak-Blackjack  Oak,  RC— Row  Crops. 

Source:  Environmental  Science  and  Engineering,  Inc.,  1980. 
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species  observed  are  presented  along  with  the  original  field  data  sheets 
from  the  present  study.  The  census  data  covers  several  years,  and  it 
could  be  used  in  conjunction  with  future  Breeding  Bird  Survey  data  to 
evaluate  the  impacts  of  land-use  changes  in  the  locality  of  the  census 
routes . 

Trapping — Small  mammals  were  trapped  at  four  grassland  and  four 
bottomland  sites.  Site  locations  are  shown  in  Figures  2.1-3  and  2.1-4, 
and  site  characteristics  are  given  in  Table  2.1-6. 

Twenty  Sherman  live  traps  (3  inches  x  3  inches  x  9  inches)  were  set  for 
three  consecutive  nights  (60  trap  nights)  at  each  habitat  site  in  each 
season  (Table  2.1-4).  Bottomland  trapping  at  Site  2B,  along  Brushy 
Creek,  was  cut  short  by  an  ice  storm.  Nevertheless,  a  total  of  947  trap 
nights  were  recorded  in  the  bottomland  habitat  and  960  in  the  grassland. 
Trapping  was  limited  to  these  two  habitat  types  because  it  was  assumed 
that  they  support  the  greatest  diversity  of  species. 

The  plan  of  study  for  this  project  suggested  that  additional  efforts 
would  be  made  if  small  mammal  trapping  yielded  poor  results.  Trapping 
success  varied  by  season  and  by  habitat  but  averaged  approximately 
7  percent  in  the  bottomland  sites  and  11  percent  in  the  grasslands. 

These  percentages  reflect  only  new  individuals  trapped,  not  recaptures; 
and  they  are  within  expected  levels  for  small  mammal  trapping  (e.g.,  see 
Holbrook  [1979] — <25  percent  captures  and  recaptures;  Guthery  [1980] — - 
<15  percent  new  captures).  Consequently,  no  additional  efforts  or 
techniques  were  employed  to  sample  small  mammal  populations. 

During  spring  trapping,  captured  animals  were  removed  from  the  trapping 
site.  In  order  to  remove  any  ambiguity  as  to  whether  trapped  animals 
may  have  been  captured  previously  and  to  reduce  the  possibility  of 
disrupting  population  structures  by  removing  individuals,  all  animals 
trapped  after  the  spring  season  were  marked  by  fur  clipping  (Tabor  and 
Cowan,  1971). 
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Table  2.1-6.  Characteristics  of  Snail  Manual  Trapping  Sites  in  the  BCRA 


Distance  to  Relative 


Site 

Adjacent  Habitat 
(Type)* 

Vegetation 

Density^ 

Important  Species** 

(G  Only) 

Grazing 

Pressure 

Grassland 

1G 

30  m  (PB) 

++ 

Cynodon  dactylon 

Moderate 

2G 

100  m  (PB) 

+ 

Anbrosia  artemisiifolia 

Heavy 

3G 

60  m  (PB) 

+ 

Antorosia  artemisiifolia 

Andropogon  virgmicus 

None 

AG 

100  m  (PB) 

+++ 

Andropogon  virginicus 

Serbia  strum  nutans 

None 

Bottomland 

IB 

10  m  (0H/G) 

+ 

Moderate 

2B 

30  m  (OH) 

-H- 

None 

3B 

10  m  (G) 

+ 

Moderate 

AB 

10  m  (G) 

+ 

Moderate 

*pB_Post  Oak-Blackjack  Oak  Forest;  OH— Oak-Hickory  Forest ;  G-€rassland. 
t Density  is  a  qualitative  estimate  and  only  sites  within  the  same  habitat  type  are 

corapark>le.  +  =  Sparse,  ++  =  Moderate,  +++  =  Dense. 

**Sites  2G  and  AG  supported  several  species;  sites  1G  and  3G  consisted  predominately  of 

the  listed  species. 


Source:  Environmental  Science  and  Engineering ,  Inc.,  1980 
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Bottomland  Surveys— -Floodplains  of  major  streams  in  the  FCRA  were 
searched  for  specimens  or  signs  of  amphibians,  reptiles,  swamp  rabbits, 
and  wood  ducks.  These  surveys  were  independent  of  and  more  intensive 
than  the  seasonal  habitat  transects,  and  data  on  each  of  the  four  groups 
were  collected  during  each  survey.  The  distances  covered  varied  with 
each  stream  (Figures  2.1—5  and  2.1—6);  but,  in  most  instances,  at  least 
one-quarter  mile  of  bottomland  was  searched  on  both  sides  of  each 
stream.  More  specific  information  on  the  surveys  is  provided  with  the 
discussion  of  swamp  rabbits  and  wood  ducks  (see  Section  3.1.2). 


Bottomland  Habitat  Evaluations— Bottomland  habitat  at  Muddy  Boggy  Creek, 
Brushy  Creek,  Fourche  Maline  Creek,  and  James  Fork  River  was  rated  for 
its  potential  as  wood  duck  habitat.  The  evaluation  procedures  were 
those  developed  by  Flood,  et  al .  (1977)  for  Missouri  and  included 
qualitative  ratings  of  available  food,  water,  and  nesting  sites. 
Specifically,  the  evaluation  involves  a  rating  (1  to  10)  by  the  field 
biologist  on  eight  site  characteristics:  distance  to  water,  tree  size 
and  canopy  closure,  food  plant  diversity,  ground  cover,  tree  cavities, 
forest  openings,  habitat  edge,  and  flooding  conditions.  After  each  item 
is  rated,  the  scores  are  weighted  according  to  set  values,  and  a  mean 
habitat  unit  value  is  obtained  for  each  site  evaluated.  Bottomlands 
were  evaluated  in  the  summer  so  that  conditions  present  during  brood- 
rearings  would  be  assessed. 

Roadkills ,  Incidental  Sightings,  and  Interviews— Additional  sources  of 
information  on  wildlife  of  the  FCRA  were  sightings  made  during  the 
course  of  this  study  of  live  or  roadkilled  animals  and  reports  of 
species  from  local  residents.  Many  miles  of  road  in  and  near  the  FCRA 
were  traveled  between  sampling  sites,  and  an  attempt  was  made  to  record 
the  number  and  species  of  roadkilled  animals  seen.  Incidental  sightings 
of  live  animals  made  while  traveling  were  limited  to  raptors  and 
waterfowl;  no  large  mammals  were  seen.  Interviews  with  local  people  met 
in  the  field  provided  opinions  and  subjective  accounts  of  wildlife  in 
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Figure  2.  1-5 

LOCATION  OF  BOTTOMLAND  SURVEYS  IN  THE  FCRA 
(surveyed  areas  are  detailed  in  Figure  2.  1-6) 

SOURCE:  ENVIRONMENTAL  SCIENCE  AND  ENGINEERING,  INC.,  1980. 
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Figure  2.  2-1 

LOCATION  OF  AQUATIC  SAMPLING  SITES  IN  THE  WESTERN  HALF  OF  THE  FCRA 

NOTE:  NAME  IN  PARENTHESES  REFERS  TO  THE  U.S.G.S.  TOPOGRAPHIC  MAP  FROM  WHICH  THE  INSET  WAS  TAKEN. 

SOURCE:  ENVIRONMENTAL  SCIENCE  AND  ENGINEERING,  INC.,  1980.  _ 
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Figure  2.  2-2 

LOCATION  OF  AQUATIC  SAMPLING  SITES  IN  THE  EASTERN  HALF  OF  THE  FCRA 

NOTE:  NAME  IN  PARENTHESES  REFERS  TO  THE  U.S.G.S.  TOPOGRAPHIC  MAP  FROM  WHICH  THE  INSET  WAS  TAKEN. 

SOURCE:  ENVIRONMENTAL  SCIENCE  AND  ENGINEERING,  INC.,  1980. 
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the  area.  These  interviews  were  most  helpful  in  verifying  the  presence 
of  species  at  locations  which  appeared  to  contain  good  habitat  but  in 
which  no  sign  of  the  species  had  been  found. 

Interspersion  Index — 'Availability  of  several  habitat  types  can  increase 
the  abundance  of  wildlife  species;  and  therefore,  knowledge  of  habitat 
interspersion  is  valuable  to  the  wildlife  manager  (Leopold,  1933).  An 
index  of  the  interspersion  of  habitat  types  was  assigned  to  each  square 
mile  of  the  FCRA  so  that  relative  differences  in  potential  wildlife 
abundance  could  be  evaluated. 

The  method  used  for  measuring  habitat  interspersion  was  adapted  from  the 
method  of  Baxter  and  Wolfe  (1972).  A  transparent  overlay  was  cut  to  fit 
over  a  square-mile  section  on  the  1:24,000  scale  USGS  maps.  Corners  of 
the  square-mile  section  were  marked  on  the  overlay  and  two  diagonal 
lines  were  drawn  connecting  the  corner  dots. 

The  marked  overlay  was  placed  over  a  square-mile  section  on  the  USGS  map 
and  corresponding  habitat  map  (see  Section  2.1.1,  Mapping)  so  that  the 
diagonal  on  the  overlay  connected  corners  of  the  section.  Each  diagonal 
line  was  followed  and  the  number  of  habitat  borders  crossed  was  counted. 
The  resulting  number  became  the  index  of  habitat  interspersion  for  that 
section  of  land. 

This  was  repeated  for  all  of  the  FCRA  property  on  the  individual  maps  by 
moving  the  "X"  to  each  section  of  land  in  the  FCRA.  Due  to  the  irreg¬ 
ular  property  boundary,  not  every  section  on  each  map  was  completely 
included  in  the  FCRA.  In  these  sections,  only  the  habitat  borders 
crossed  by  those  portions  of  the  diagonal  lines  within  the  FCRA  were 
counted.  The  number  of  habitats  crossed  in  these  fractions  of  sections 
and  in  the  whole  sections  was  recorded  and  used  to  figure  the  mean 
interspersion  index  for  each  overlay  as  described  below. 
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Estimates  were  made  as  to  whether  the  FCRA  covered  one-quarter,  one- 
half,  three-quarters,  or  all  of  each  sample  section.  These  estimates 
were  used  to  figure  the  approximate  acreage  sampled  on  each  overlay.  A 
mean  index  of  habitat  inter spersion  was  then  calculated  by  summing  the 
inter spersion  indices  from  each  section  of  land  on  individual  overlay 
maps  and  dividing  it  by  the  estimated  acreage  sampled.  These  mean 
values,  one  for  each  overlay  map,  provide  an  easy  means  of  comparing  the 
degree  of  habitat  interspersion  over  large  portions  of  the  FCRA. 

Table  E-2,  Appendix  E,  lists  the  mean  indices  for  each  map  overlay. 

In  order  to  allow  more  specific  comparisons,  the  interspersion  indices 
from  each  of  the  sections  and  fractions  of  sections  were  relativized. 
This  was  done  by  multiplying  the  one-quarter,  one-half,  and  three- 
quarter  section  indices  by  4,  2,  and  1.3,  respectively. 

Thus,  two  values  were  reported  for  each  section  or  fraction  of  section. 
The  first  is  the  actual  index  of  interspersion  for  that  property,  and 
the  second  is  a  relativized  figure  which  allows  comparison  on  a 
section-by-section  basis.  These  values  were  recorded  on  data  sheets  and 
provided  along  with  the  original  field  data  sheets  as  products  of  this 
study . 


Nomenclature  and  Definitions — Scientific  and  common  names  of  birds  used 
the  text  are  those  designated  by  the  1973  supplement  to  the  American 
Ornithologists  Checklist  of  North  American  Birds  as  reported  by  Sutton 
(n.d . ) .  Names  of  mammals  follow  Hall  and  Kelson  (1959)  and  Schwartz  and 
Schwartz  (1959).  Names  of  amphibians  and  reptiles  are  those  used  by 
Conant  ( 1975) . 

Abundance  of  species  is  indicated  in  this  report  as  common  (C),  uncommon 
(U)  or  rare  (R).  These  terms  are  defined  as  follows:  common  species 
are  abundant  in  their  typical  (preferred)  habitat  type(s)  relative  to 
the  other  animals  present  in  that  habitat  type;  uncommon  species  are 
likely  to  occur  but  not  be  abundant  in  their  typical  habitat(s);  and 
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rare  species  are  those  whose  range  of  distribution  normally  does  not 
include  the  FCRA  or  those  which  are  so  scarce  they  are  not  likely  to 
occur  within  much  of  their  typical  habitat  in  the  FCRA. 

Birds  are  also  categorized  as  to  their  status  as  migrants  or  residents 
in  the  FCRA.  The  symbols  depicting  residence  status  are  defined  as: 

PR  =  permanent  resident,  i.e.,  present  all  year;  T  =  transient,  species 
migrating  through  the  area  and  present  only  temporarily ,  mainly  in 
spring  and  fall;  SR  =  summer  resident,  some  individuals  may  be 
transients;  and  WR  =  winter  resident  or  visitant,  some  individuals  may 

be  transients. 
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2.2  AQUATIC  BIOLOGY 

2.2.1  Selection  of  Streams  and  Sampling  Sites 

Streams  were  selected  for  sampling  by  identifying  the  major  perennial  streams 
on  the  southeast  Oklahoma  FCRA,  as  well  as  other  major  streams  (from  an 
aquatic  resource  standpoint)  on  the  area.  After  this  identification,  a 
site  visit  was  made  to  each  stream  to  determine  sampling  accessibility 
and  collection  sites.  In  addition,  pertinent  literature  was  reviewed  to 
evaluate  the  existing  data  base  for  each  stream.  Very  little  data  have  been 
collected  for  any  of  the  streams  in  southeast  Oklahoma,  with  the  exception 
of  the  Poteau  River,  for  which  considerable  fisheries  and  water  quality 
data  have  been  collected.  Given  this  data  base,  it  was  decided  that  samp 
ling  of  the  Poteau  River  would  be  an  unnecessary  duplication  of  effort  and 

data. 


The  following  streams  were  identified  as  primary  streams  in  the  study  area 
and  were  selected  to  receive  the  major  sampling  effort  (fisheries,  benthos, 

water  quality) : 

Blue-Jones  Creeks 
Brazil  Creek 
Brushy  Creek 
Buck  Creek 
Cache  Creek 
Fourche  Maline 
Morris  Creek 
Muddy  Boggy  Creek 
Mule  Creek 
Peaceable  Creek 
Taloka  Creek 


Six  streams  were  identified  as  secondary  streams  and  were  selected  to  re 

ceive  only  fishery  sampling  (and  water  quality  sampling  as  time  permitted) : 

Coal  Creek  (near  Lehigh) 

James  Fork 
Kanniatobbee 
Oak  Creek 
Owl  Creek 
Sugarloaf  Creek 
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As  part  of  the  initial  site  visit  to  each  stream,  specific  sampling  sites 

were  selected.  Important  factors  in  the  site  selection  included  the  following: 

*The  site  should  exhibit  representative  habitat  and  streamflow  conditions. 

*The  site  should  be  accessible  for  sampling  and  sampling  equipment. 

*The  site  should  be  relatively  free  from  disturbance  or  potential  dis¬ 
turbance  by  man's  activity. 

In  most  cases,  sampling  sites  were  established  near  bridge  or  ford  crossings 
to  minimize  access  time  to  the  stream.  However,  since  bridge  and  ford  sites 
do  not  usually  exhibit  representative  habitat  conditions,  care  was  taken  to 
conduct  biological  sampling  at  points  removed  from  the  alterations  to  avoid 
biasing  the  data. 

Table  2.2—1  summarizes  the  location  of  each  stream  sampling  site.  Figures 
2.2-1  and  2.2-2  present  the  location  of  each  site  within  the  FCRA.  See 
Table  2.2-1  for  a  geographic  and  legal  description  of  each  sampling 
site. 


2.2.2  Fisheries 

Aquatic  sampling  was  carried  out  in  each  of  the  four  seasons  at  each  of  the  11 
primary  stations.  A  majority  of  the  winter  sampling  occurred  in  February  1979, 
with  the  remainder  occurring  the  following  December.  Spring  sampling  was 
conducted  in  May,  while  summer  sampling  was  conducted  in  late  August  and 
early  September.  Fall  sampling  was  conducted  in  November  1979. 

Fish  were  collected  at  all  stations  at  least  once  during  the  study,  but 
primary  stations  were  sampled  at  least  twice.  Fish  were  collected  from  the 
primary  streams  in  the  spring  and  summer,  with  additional  fall  collections 
made  where  possible.  Table  2.2-2  summarizes  aquatic  sampling  activities 
for  the  study  year.  The  six  secondary  stations  were  sampled  for  fish 
populations  during  summer  and/or  fall  and  water  quality  sampling  <*nd 
analyses  were  done  as  time  permitted  but  at  least  once  during  the  study 
on  the  secondary  streams. 
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Table  2.2-1.  Aquatic  Sampling  Site  Locations,  Southeastern  Oklahoma  FCRA 


Stream 

Site  No.* 

Sampling  Site  Location 

Blue-Jones  Creeks 

6 

Hwy.  31  bridge  1  mile  south  of  Blocker 
(R16E  TTN  Sec.  36,  Pittsburg  County) 

Brazil  Creek 

14 

County  road  bridge  2  miles  northwest  of  Red  Oak 
(R21E  T6N  Sec.  16,  Latimer  County) 

Brushy  Creek 

5 

Hwy.  63  bridge  1  1/2  miles  southwest  of  Haileyville 
(R16E  T4N  Sec.  3,  Pittsburg  County) 

Buck  Creek 

3 

Hwy.  69  bridge  1  1/2  miles  north  of  Limestone  Gap 
(R13E  T2N  Sec.  20,  Atoka  County) 

Cache  Creek 

10 

County  road  bridge  4  miles  northwest  of  Stony  Point 
(R24E  T9N  Sec.  2,  Leflore  County) 

Coal  Creek 

2 

County  road  bridge  4  miles  southeast  of  Lehigh 
(RUE  T1S  Sec.  29,  Coal  County) 

Fourche  Maline 

7 

Hwy.  2  bridge  1  mile  northwest  of  Wilburton 
(R19E  T5N  Sec.  5,  Latimer  County) 

James  Fork 

13 

Near  county  road  1  mile  west  of  Williams 
(R26E  T8N  Sec.  21,  Leflore  County) 

Kanniatobbee 

8 

County  road  bridge  1  mile  north  of  Wilburton 
(R19E  T5N  Sec.  4,  Latimer  County) 

Morris  Creek 

16 

Hwy.  59  bridge  1  mile  north  of  Howe 
(R25E  T6N  Sec.  26,  Leflore  County) 

Continued 
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Table  2.2-1.  Aquatic  Sampling  Site  Locations,  Southeastern  Oklahoma  FCRA  (Continued,  Page  2  of  2) 


Stream 

Site  No.* 

Sampling  Site  Location 

Muddy  Boggy  Creek 

1 

Ford  on  county  road  4  miles  southeast  of  Lehigh 
(R11E  T1S  Sec.  20,  29,  Coal  County) 

Mule  Creek 

11 

Ford  on  county  road  2  1/2  miles  northwest  of  McCurtain 
(R22E  T8N  Sec.  16,  Haskell  County) 

Oak  Creek 

15 

County  road  bridge  1/2  mile  south  of  Denman 
(R21E  T5N  Sec.  1,  Latimer  County) 

Owl  Creek 

12 

County  road  bridge  1  mile  southwest  of  McCurtain 
(R22E  T3N  Sec.  27,  Haskell  County) 

Peaceable  Creek 

4 

County  road  bridge  1  mile  east  of  Hwy *  69  from  point 

1  mile  south  of  Savanna  (R14E  T4N  Sec.  15,  Pittsburg 
County) 

Sugarloaf  Creek 

17 

Hwy.  83  bridge  1.  mile  east  of  Monroe 
(R27E  T6N  Sec.  18,  Leflore  County) 

Taloka  Creek 

9 

1/8  mile  east  of  county  road  bridge  2  miles  north  of 
Stigler  (R21E  T10N,  Sec.  31,  Haskell  County) 

*  Site  numbers  correspond  to  those  in  Figures  2.2-1  and  2.2-1. 

Note:  Bridges  serve  only  as  directional  landmarks;  samples  were  taken  in  various  locations  away 
from  bridges. 

Source:  Environmental  Science  and  Engineering,  Inc.,  1980. 
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SOURCE:  ENVIRONMENTAL  SCIENCE  AND  ENGINEERING,  INC.,  1980. 
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Table  2.2-2.  Summary  of  Aquatic  Sampling  Activities  Performed  During  the  1979 

Study  Year 


February 

14-20 

May 

1-10 

August  27- 
September  5 

October  31- 
Nov ember  7 

December 

12-20 

Benthos 

13 

11 

11 

11 

2* ** 

Fish 

— 

17 

16 

5 

Water  Quality 

13 

12 

11 

16 

6t 

*  Sampled  two  streams  which  could  not  be  sampled  during  February  because  of 
flow  conditions. 

t  Two  of  these  streams  are  primary  streams  which  could  not  be  sampled  in 
February,  other  four  streams  are  secondary  streams  from  which  additional 
data  was  desired. 

**  The  11  primary  streams  were  sampled  throughout  the  study;  the  6  secondary 
streams  were  sampled  periodically  during  the  study. 

Source:  Environmental  Science  and  Engineering,  Inc.,  1980. 
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Sampling  involved  seining,  and  in  some  instances,  dipnetting.  At  each 
station,  all  habitats  present  were  sampled  until  returns  were 
negligible.  The  seine  used  was  10  x  1.3-meter  in  size  with  1/4"  mesh. 
The  dipnet  was  of  similar  mesh  and  was  used  where  seining  was  not 
possible  because  of  snags  and  other  debris.  The  dipnet  was  especially 
effective  in  isolated  pools  and  shallow  gravel  or  small-rock  riffles. 
Wherever  possible,  the  entire  stream  width  was  sampled  in  order  to  more 
accurately  estimate  the  number  of  fish  per  meter.  Intensive  seining  of 
all  stream  habitats  generally  yields  a  complete  sample  of  the  fish 
populations  present.  The  use  of  electroshocking  and  trammel  nets  yields 
only  the  largest  individuals  present  and  does  not  adequately  sample  the 
smaller  fish  (minnows,  shiners,  sunfish)  that  dominate  the  streams 
studied.  Seining  was  especially  effective  during  late  spring  and  summer 
moderate-to-low  flow  periods.  Shocking  was  determined  not  be  an 
effective  method  during  high  spring  flows  due  to  low  conductivity  and 
high  turbidity. 

Smaller  fish  collected  were  immediately  placed  in  plastic  bottles 
containing  a  10  percent  formalin  solution.  Larger  fish  were  identified, 
weighed,  and  measured,  and  then  returned  to  the  stream.  All  other 
identifications  and  measurements  were  made  upon  return  to  the  labor¬ 
atory.  Species  identifications  were  made  using  taxonomic  keys  and  text 
information  developed  by  Miller  and  Robison  (1973)),  Pflieger  (1975), 
and  Eddy  (1969).  Identification  of  all  specimens  was  made  to  the 
species  level  whenever  possible.  In  some  cases,  only  the  genus  could  be 
determined  because  of  the  small  size  of  the  fish  (sunfishes,  shiners). 
When  only  the  genus  could  be  determined,  the  data  is  entered  under 
"sunfish  spp."  or  "shiner  spp.".  Selected  specimens  were  verified  by  an 
outside  taxonomist  (Mr.  Matthew  Knowlton,  Dept,  of  Forestry, 

Fisheries,  and  Wildlife,  University  of  Missouri  at  Columbia).  Length 
measurements  were  made  in  1/ 2-inch  intervals. 
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2.2.3  Benthic  Invertebrates 

Each  of  the  primary  streams  was  sampled  seasonally  for  benthic 
invertebrates.  No  samples  were  collected  from  the  six  secondary 
streams.  All  available  bottom  types  and  benthic  habitats  were  sampled 
at  each  stream.  A  petite  ponar  dredge  was  used  to  sample  soft  sub¬ 
strates;  a  Surber  sampler  was  used  where  riffles  were  present;  and 
qualitative  samples  of  leaf  litter  and  organic  debris  were  collected  at 
each  station. 

All  samples  were  immediately  placed  in  polyethylene  bags  and  preserved 
with  95  percent  ethanol  containing  Rose  Bengal.  In  the  laboratory, 
samples  were  thoroughly  washed  and  all  organisms  were  removed  by  sorting 
the  samples  in  white  enamel  pans.  Organisms  were  placed  in  vials  of 
clear  95  percent  ethanol  for  later  taxonomic  identification. 

2.2.4  Water  Quality 

In  situ  water  quality  analyses  were  performed  at  each  primary  stream  on 
a  seasonal  basis,  in  conjunction  with  benthic  sampling.  The  secondary 
streams  were  analyzed  irregularly,  as  time  allowed.  Table  2.2—2  lists 
the  dates  of  each  water  quality  sampling  period. 

The  following  parameters  were  measured  at  each  sampling: 

Dissolved  oxygen  (D.O.,  mg/1,  O2) 

Water  temperature  (°C) 
pH 

Alkalinity  (mg/1) 

Hardness  (mg/1,  CaCC^) 

Stream  discharge  (cfs) 

Dissolved  oxygen  and  water  temperature  were  measured  with  a  Yellow 
Springs  Instruments  Model  54A  oxygen-temperature  probe.  Measurements  of 
pH  were  made  using  a  Corning  pH  meter.  Samples  for  alkalinity  and 
hardness  analyses  were  collected  in  standard  B.O.D.  bottles  and  stored 
in  an  insulated  container  for  later  analysis.  Analyses  were  performed 
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within  12  hours  of  collection  and  followed  the  Hach  titrometric 
procedures  (Hach  Chemical  Company,  1975).  The  analytical  method  for 
alkalinity  measures  the  total  alkalinity  of  the  sample  in  terms  of  an 
equivalent  amount  (mg/1)  of  CaCO^ . 

Water  quality  samples  and  in  situ  data  were  collected  in  areas  free  of 
debris  and  with  typical  current  conditions.  Probes  and  sample  bottles 
(standard  B.O.D.  bottles)  were  submerged  approximately  15  centimeters 
below  the  water  surface  for  data  and  sample  collection.  In  general, 
collections  were  made  in  shallow  flowing  water  to  avoid  stratified  water 
quality  conditions  and  to  obtain  a  representative  sample. 

Stream  discharge  estimates  utilized  a  simple  floating  chip  method 
because  of  the  relative  and  temporal  nature  of  the  discharges,  and  the 
intermittent  nature  of  most  of  the  streams  sampled.  Stream  width  and 
stream  depth,  at  various  points  across  the  stream,  were  measured.  Then 
the  time  taken  by  a  floating  leaf  or  wood  chip  to  travel  a  set  distance 
in  the  stream  was  measured.  These  three  measurements  allowed  estimates 
of  discharge  and  the  expression  of  discharge  in  cubic  feet  per  second 
(cfs)  or  cubic  meters  per  second  (m3/sec)  to  be  made.  Discharge  is 
the  volume  of  water  passing  a  point  in  a  given  time  period;  the  speed  of 
the  passing  is  termed  streamflow  or  current  speed  and  is  expressed  in 
units  of  feet  or  meters  per  second. 

To  augment  water  quality  data  collected  by  ESE,  water  quality  data 
collected  by  various  agencies  (U.S.  Geological  Survey,  Oklahoma  State 
Department  of  Public  Health,  and  Oklahoma  Water  Resources  Board)  was 
reviewed.  This  data  is  summarized  in  tabular  form  in  Section  3.2.4. 
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3.0  RESULTS 

3.1  TERRESTRIAL  BIOLOGY 

3.1.1  Habitat  Acreage 

The  areas  of  nine  land-use  and  habitat  types  within  the  FCRA  totaled 
358,678  acres,  according  to  measurements  made  from  the  habitat  overlay 
maps  (see  Table  3.1-1).  This  is  3.6  percent  less  than  the  372,000  acres 
that  the  BLM  cites  as  the  official  acreage  of  the  FCRA.  The  primary 
source  of  this  error  may  have  been  the  measurement  of  small  parcels  of 
habitat.  Areas  less  than  5  acres  in  size  on  the  1:24,000  scale  maps 
were  near  the  minimum  limit  at  which  the  polar  planimeter  could 
accurately  estimate  area,  and  most  maps  had  a  number  of  areas  5  acres  or 
smaller  in  size.  In  addition,  the  accurate  measurement  of  areas  greater 
than  5  acres  was  subject  to  errors  with  the  smallest  wrong  movement  of 
the  sensitive  planimeter  wheel. 

To  provide  a  check  on  errors  in  the  planimeter  measurements,  the 
perimeter  of  the  FCRA  on  each  habitat  map  was  measured  and  compared  with 
the  sum  of  the  individual  habitat  acreages  for  that  map.  The  difference 
between  the  two  acreage  estimates  was  expressed  as  a  percentage  of  the 
perimeter  acreage  and  listed  as  the  percent  error  for  that  map  (see 
Table  E-l,  Appendix  E).  The  percent  error  was  less  than  3  percent  for 
42  of  45  maps  and  less  than  2  percent  for  33  of  45  maps.  For  the  total 
measure  of  all  maps  to  be  off  by  3.6  percent,  as  stated  above,  most  of 
the  individual  maps  would  probably  have  been  off  by  at  least 
3.6  percent.  Since  most  were  obviously  off  by  less  than  that,  it  is 
likely  that  errors  other  than  the  planimeter  measurements  were  involved. 

According  to  the  planimeter  measurements,  grassland  habitat  occupies 
56.7  percent  of  the  study  area.  Forest  covers  approximately 
39.4  percent  of  the  land  and  each  of  the  four  forest  habitat  types  makes 
up  similar  portions  of  the  forested  land  (see  Table  3.1—1).  Bottomland 
is  least  common  (7.9  percent)  and  post  oak-blackjack  oak  most  common 
(11.6  percent).  These  percentages  varied  when  specific  units  of  the 
FCRA  are  considered.  For  example,  grassland  acreages  on  individual  maps 
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Table  3.1-1.  Acreage  and  Percent  of  Nine  Land  Use/Habitat  Types 

in  the  FCRA 


Land  Use/Habitat  Type 

Acreage 

Percent  of  Total 

Grassland 

204,824 

57.1 

Bottomland 

28,495 

7.9 

Oak-Hickory 

33.620 

9.4 

Oak- Pine 

37,545 

10.5 

Post  Oak-Blackjack  Oak 

41,676 

11.6 

Urban 

5,472 

1.5 

Water 

1,996 

0.6 

Mined 

3,280 

0.9 

Row  Crops 

1,770 

0.5 

Total 

358,678 

Source:  Environmental  Science  and  Engineering,  Inc.,  1980. 
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ranged  from  89  percent  to  12  percent,  and  forest  acreages  ranged  from 
83  percent  to  11  percent.  Acreages  of  each  land-use/habitat  type  are 
listed  on  the  habitat  maps.  Row  crops,  large  lakes,  and  surface-mined 
lands  collectively  cover  2.0  percent  of  the  FCRA  and  urban  areas  make  up 
the  remaining  1.5  percent  of  the  land  areas.  The  land-use  and  habitat 
type  categories  did  not  include  many  land  uses  which  were  small  in  area. 
These  small  areas  include  small  ponds  and  lakes,  rural  homes  and 
outbuildings,  and  road  and  railroads.  Although  these  areas  are  small 
individually,  they  may  cover  a  significant  area  when  considered  as  a 
whole  across  the  entire  study  area. 

3.1.2  Description  of  Habitat  Types 
Vegetation 

The  forests  of  Oklahoma  represent  the  western  edge  of  the  oak-hickory 
association  in  the  United  States  (Blair  and  Hubbel,  1938).  In 
southeastern  Oklahoma  the  well-developed  oak  hickory  forests  meet  with 
oak-pine  forests  from  the  south  and  give  way  to  post  oak-blackjack  oak 
forests  and  grasslands  to  the  north  and  west.  Because  this  area  is  at 
the  western  border  of  the  deciduous  forests,  many  species  may  be  at  the 
limit  of  their  range  in  this  region  (Shirley,  1950). 

Post  Oak-Blackjack  Oak — The  post  oak-blackjack  oak  habitat  type 
represents  an  ecotone  between  the  western  grasslands  and  the  eastern 
forests.  This  habitat  type  increases  in  area  within  the  FCRA  from  east 
to  west  and,  to  a  lesser  degree,  from  south  to  north.  Post  oak  is  the 
dominant  species,  and  black  hickory  and  blackjack  oak  are  common  but 
less  important.  Ground  cover  is  sparse  and  consists  largely  of  grasses 
(see  Figure  3.1-1). 

Post  oak-blackjack  oak  communities  are  typically  found  on 
gentle-to-s teep  ridges  and  slopes  covered  with  dry,  rocky  soil  of  low 
fertility  (Duck  and  Fletcher,  1945;  Blair  and  Hubbel,  1938).  Rock 
outcroppings  are  common. 
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This  habitat  type  varies  between  sites  from  a  fully-canopied  forest  to  a 
savannah  community  where  trees  are  interspersed  with  grassy  areas. 
Apparently,  most  savannahs  in  Oklahoma  are  succeeding  into  forests  due 
to  protection  from  fire,  which  formerly  prevented  encroachment  by 
seedling  trees  (Rice  and  Penfound,  1959;  Penfound,  1967;  Johnson  and 
Risser,  1975).  Heavy  grazing  of  these  areas  indirectly  assists  forest 
succession  by  reducing  the  amount  of  vegetative  cover  and  thus  lowering 
the  intensity  of  fires  which  occur. 

Common  plant  species  known  to  occur  in  post  oak-blackjack  oak  habitats 
in  southeastern  Oklahoma  and  those  identified  along  three  sampling 
transects  in  the  present  study  are  listed  in  Table  A-l,  Appendix  A. 

Post  oak  was  the  most  dominant  tree  species  in  the  post  oak-blackjack 
oak  habitat  sites  sampled  for  the  present  study  (see  Table  3.1-2). 
Blackjack  oak,  however,  was  not  abundant  except  at  site  PB-1  in  the 
western  region  of  the  FCRA;  even  there,  it  was  much  less  common  than 
post  oak.  Rice  and  Penfound  (1959)  found  blackjack  oak  increased  in 
importance  from  east  to  west  in  Oklahoma.  Evidently,  blackjack  oak 
competes  better  on  the  drier,  less  fertile  soils  commonly  found  west  of 
the  FCRA  (Luckhardt  and  Barclay,  1938;  Johnson  and  Risser,  1972). 

Black  hickory  was  second  in  importance  to  post  oak  along  the  sampling 
transects  (see  Table  3.1-2).  Black  hickory  is  generally  recognized  as 
an  important  component  of  the  post  oak-blackjack  oak  community  in 
Oklahoma  (Blair  and  Hubbel,  1938;  Duck  and  Fletcher,  1945;  and  Rice  and 
Penfound,  1959).  Blair  and  Hubbel  (1938)  also  suggest  that  winged  elm 
may  be  common  in  the  more  mesic  post  oak-blackjack  oak  stands.  In  the 
present  study,  winged  elm  was  common  only  at  Site  PB— 1,  which,  at  its 
lower  slope,  is  crossed  by  an  intermittent  stream  containing  isolated 
pools  of  water  year-round. 

At  the  three  post  oak-blackjack  oak  sampling  sites,  14  over  story  species 
from  9  genera  were  measured.  Seven  of  the  species  were  oaks  (Quercus 
spp . )  or  hickories  (Carya  spp.).  The  average  tree  density  was  477  trees 
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Table  3.1-2.  Post  Oak-Blackjack  Oak  Overstory  Vegetation:  Mean  Basal  Area/Plant,  Number 

of  Plants/Acre,  Importance  Value,  and  Occurrence  at  Sampling  Sites* 


Spec ies 

Mean  of  Post  Oak-Blackjack 

Oak  Sites  Where  Species  Occur 

Mean  of  All  Post  Oak- 
Blackjack  Oak  Sites  Occurrence! 

Mean  Basal 
Area/Plant  (ft^) 

Plants/ 

Acre 

Importance 

Value 

Site  Site  Site 
PB-1  PB-2  PB-3 

Quercus  stellata 

0.19 

247 

148.7 

X 

X 

X 

Carya  texana 

0.13 

99 

50.  7 

X 

X 

X 

Ulmus  alata 

0.11 

34 

23.7 

X 

X 

X 

Quercus  marilandica 

0.38 

25 

22.9 

X 

X 

X 

Pinus  echinata 

0.71 

37 

15.3 

X 

Juniperus  virginiana 

0.16 

37 

9.1 

X 

Quercus  alba 

0.11 

27 

6.6 

X 

Carya  cordiformis 

0.04 

20 

5.2 

X 

Carya  tomentosa 

0.12 

20 

4.5 

X 

Quercus  macrocarpa 

0.24 

13 

4.  1 

X 

Fraxinus  americana 

0.03 

27 

3.8 

X 

Maclura  pomifera 

0.15 

10 

3.3 

X 

Celtis  occidentalis 

0.08 

10 

2.8 

X 

Crataegus  sp. 

0.04 

13 

2.8 

X 

Mean  of  all  species 

at  all  sites 

0.17 

47  7 

*  Expanded  tables  of  the  vegetation  analysis  data  are  contained  in  Appendix  A. 
t  Locations  of  sampling  sites  are  shown  in  Figures  2.1-1  and  2.1-2.  See  Section  2.1.2. 

Source:  Environmental  Science  and  Engineering,  Inc.,  1980. 
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per  acre  and  the  basal  area  of  individual  trees  averaged  .17  square 
feet.  Thus,  an  average  acre  of  post  oak-blackjack  forest  supported  a 
total  basal  area  of  79.1  square  feet.  This  figure  ranked  the  post  oak- 
blackjack  oak  habitat  types  between  the  oak-pine  and  oak-hickory  habitat 
in  basal  area  per  acre. 

Understory  species  along  the  sampling  transects  were  more  diverse  tnan 
tree  species,  although  winged  elm  and  black  hickory  were  the  most  common 
shrubs  (Table  3.1-3).  Sixteen  species  from  11  general  were  represented. 
Few  shrub-sized  blackjack  oaks  were  sampled,  indicating,  as  did  the 
over  story  data,  that  blackjack  oak  is  not  as  important  an  element  of  the 
post  oak-blackjack  oak  habitat  type  within  the  FCRA  as  it  is  further 
west  in  the  state. 

Shrub  density  ranged  from  320  to  566  stems  per  acre  and  averaged 
476  stems  per  acre.  This  was  much  lower  than  the  understory  density  of 
the  sampled  oak-pine  and  oak-hickory  habitat  types.  However,  a  walk 
through  a  typical  post  oak-blackjack  oak  forest  with  its  dense  profusion 
of  woody  stems  and  branches  would  suggest  otherwise.  It  may  be  that  the 
present  study's  definition  of  understory  vegetation  as  woody  plants  over 
1  meter  high  with  a  dbh  of  less  than  4  cm  is  too  restrictive  for  this 
habitat  type.  The  mature  trees  in  this  habitat  are  generally  less  than 
15  meters  tall  (Penfound,  1962)  and  in  some  of  the  sampling  sites  most 
trees  appeared  to  be  approximately  10  meters  tall.  If  these  are  the 
tallest  trees,  it  is  feasible  that  many  of  the  plants  with  a  dbh  of  less 
than  4  cm,  i.e.,  the  understory  vegetation,  might  be  less  than  1  meter 
high  and  thus  be  counted  as  ground  cover. 

Small  individuals  of  tree  species  do,  in  fact,  make  up  an  important  part 
of  the  ground  cover  in  the  post  oak-blackjack  oak  forest  (see 
Table  3.1-4).  Four  of  the  10  most  important  ground  cover  species  in 
this  habitat  type  (according  to  the  line  intercept  data)  are  tree  or 
shrub  species.  In  contrast,  only  two  tree  species  occur  in  the  10  most 
important  oak-hickory  ground  cover  species  (see  Table  3.1-10);  and  there 


3-7 


' 


3-8 


BLM. 1/HTB3-1-3. 1 
4/3/80 


Table  3.1-3.  Post  Oak-Blackjack  Oak  Understory  Vegetation:  Mean  Basal  Area/Plant,  Number 

of  Plants/ Acre,  Importance  Value,  and  Occurrence  at  Sampling  Sites 


Mean  of  Post  Oak-Blackjack 

Mean  of  All  Post  Oak- 

Oak  Sites  Where  Species  Occur 

Blackjack  Oak  Sites 

Occurrence 

Mean  Basal  Plants/ 

Importance 

Site  Site 

Site 

Species 

Area/Plant  (ft^)  Acre 

Value 

PB-1  PB-2 

PB-3 

Ulmus  alata 

0.011 

180 

94.4 

X 

X 

X 

Carya  texana 

0.005 

153 

86.8 

X 

X 

X 

Quercus  stellata 

0.021 

60 

46.2 

X 

X 

X 

Crataegus  sp. 

0.053 

15 

16.8 

X 

X 

Quercus  marilandica 

0.009 

32 

12.7 

X 

X 

Fraxinus  americana 

0.016 

24 

8.1 

X 

Celtis  occidentalis 

0.003 

15 

7.1 

X 

X 

Quercus  alba 

0.042 

8 

4.7 

X 

Pinus  echinata 

0.019 

14 

3.4 

X 

Ulmus  americana 

0.010 

3 

2.8 

X 

Maclura  pomifera 

0.009 

14 

2.7 

X 

Rhus  radicans 

0.002 

14 

2.5 

X 

Vitis  aestivalis 

0.003 

8 

2.4 

X 

Quercus  falcata 

0.002 

8 

2.3 

X 

Quercus  rubra 

0.002 

14 

2.3 

X 

Ilex  decidua 

0.002 

14 

2.3 

X 

Mean  of  all  species 

at  all  sites 

476 

Source:  Environmental  Science  and  Engineering,  Inc.,  1980 
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Table  3.1-4.  Post  Oak-Blackjack  Oak  Ground  Cover  Vegetation:  Mean  Percent  Ground  Cover  and 

Occurrence  at  Sampling  Sites 


Species 

Mean  %  ground  cover 
at  3  sampling  sites 

LI*  PFt 

Site 

PB-1 

Occurrence 

Site 

PB-2 

** 

Sit' 

PB- 

Solidago  sp. 

1.77 

0.3 

(x) 

X 

X 

Ulmus  alata 

1.77 

1.3 

X 

X 

Antennaria  plantiginif olia 

1.67 

2.3 

X 

X 

X 

Rhus  aromatica 

1.49 

2.0 

X 

X 

Danthonia  spicata 

0.84 

3.3 

X 

X 

X 

Unidentified  grasses 

0.71 

1.7 

(x) 

X 

X 

Quercus  marilandica 

0.59 

0.7 

X 

X 

X 

Carya  texana 

0.51 

X 

Crataegus  sp. 

0.51 

X 

Par thenocissus  quinquefolia 

0.49 

0.7 

X 

X 

Quercus  stellata 

0.34 

1.0 

X 

X 

Unidentified  sedges 

0.33 

4.0 

X 

(x) 

X 

Rhus  radicans 

0.32 

X 

X 

Juniperus  virginiana 

0.28 

X 

Diodia  teres 

0.24 

1.3 

X 

X 

Ceanothus  ovatus 

0.20 

X 

Carex  spp. 

0.18 

X 

X 

Lonicera  sp. 

0.17 

0.3 

X 

Desmodium  illinoensis 

0.16 

1.3 

X 

Oxalis  sp. 

0.15 

0.3 

X 

Monarda  fistulosa 

0.13 

0.7 

X 

X 

X 

Silphium  sp. 

0.12 

0.7 

X 

Ledpedeza  intermedia 

0.10 

X 

Panicum  depauperatum 

0.10 

1.3 

X 

X 

Aster  sp. 

0.09 

1.7 

X 

Polygonum  tenue 

0.09 

0.7 

X 

Continued 
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Table  3.1-4.  Post  Oak-Blackjack  Oak  Ground  Cover  Vegetation:  Mean  Percent  Ground  Cover  and 

Occurrence  at  Sampling  Site  (Continued,  Page  2  of  2) 


U) 


Mean  %  ground  cover 

Occurrence** 

at  3  sampling  sites 

Site  Site  Site 

Species 

LI*  PFt 

PB-1  PB-2  PB-3 

Polygonum  sp. 

Ascryum  hypericoides 
Erigeron  sp. 

Ranunculus  sp . 

Scelaria  triglomerata 
Viola  sp. 

Quercus  Virginia 
Juncus  secundus 
Scirpus  sp. 

Festuca  octof lora 
Vaccinium  vacillans 
Hieraclum  scabrum 
Misc.  unidentified  sp. 
Desmodium  sp. 

Penstemon  sp . 

Desmodium  laevigata 
Linaria  canadensis 
Viola  saggitata 


All  species 


0.09 

X 

0.08 

X 

0.05 

0.05 

X 

0.05 

X 

0.05 

X 

0.04 

X 

0.03 

1.0 

X 

0.03 

0.7 

X 

0.01 

0.3 

X 

0.01 

0.7 

(x) 

X 

3.3 

(x) 

(x) 

0.3 

(x) 

0.3 

(x) 

0.7 

(x) 

0.7 

(x) 

0.3 

14.9 

35.0 

*  Line  intercept  method  (see  text  for  description). 

t  Point  frequency  method  (see  text  for  description;  probably  not  an  accurate  measure  in  this 
vegetation). 

**  Species  were  sampled  at  sites  marked;  locations  are  given  in  Figures  2.1-1  and  2.1-2. 

(x)  indicates  the  species  was  sampled  only  by  the  point  frequency  method  at  that  site. 


Source : 


Environmental  Science  and  Engineering,  Inc.,  1980. 
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are  no  tree  species  in  the  top  10  ground  cover  plants  in  the  bottomland 
habitats  (see  Table  3.1-13). 

Although  tree  species  tend  to  be  small  in  this  habitat  type  and  thus  add 
to  the  ground  cover  as  measured  in  this  study,  the  ground  vegetation  was 
still  sparse.  Apparently  the  poor,  dry  soils  severely  limit  vegetation 
growth.  According  to  the  line  intercept  data,  post  oak-blackjack  oak 
ground  vegetation  covered  an  estimated  14.9  percent  of  the  area  (see 
Table  3.1-4).  The  point  frequency  data,  using  fewer  sample  points  (see 
vegetation  methods) ,  estimated  the  ground  cover  to  be  much  higher 
(35  percent )  . 

Important  herbaceous  ground  species  were  pussy  toes  ( Antennaria 
plant ig ini  folia) ,  goldenrod  (Solidago  spp.),  and  rough  buttonweed 
(Diodia  teres)  .  Several  grasses  and  sedges  were  also  common.  Post  oak, 
blackjack  oak,  black  hickory,  winged  elm,  aromatic  sumac,  and  Virginia 
creeper  provided  most  of  the  woody  ground  cover. 

Oak-Pine — Shortleaf  pine  is  the  characteristic  plant  of  the  oak-pine 
habitat  type.  Within  this  habitat  type,  the  shortleaf  pine  is  usually 
well  interspersed  with  oaks  and  hickories  (see  Figure  3.1-2).  However, 
some  relatively  pure  stands  of  pine  may  occur  (Duck  and  Fletcher,  1945). 
Ground  cover  is  sparse,  as  in  the  post  oak-blackjack  oak  nabitat  type, 
and  grasses  are  common  (see  Table  A— 1,  Appendix  A). 

The  oak-pine  habitat  type  is  typically  found  on  moderate- to-steep  slopes 
with  shallow,  acidic,  well-drained  soils  formed  over  sandstone  or  shale 
(Duck  and  Fletcher,  1945;  Taylor,  1965).  Acreage  of  oak-pine  on  the 
FCRA  decreases  to  the  north  and  west;  elevation  and  annual  precipitation 
also  decrease  in  this  direction. 

Shortleaf  pine  and  post  oak  appeared  to  be  the  dominant  overstory 
species  along  the  oak-pine  habitat  sampling  transects  (see  Table  3.1-5). 
Blackjack  oak,  winged  elm,  and  black  hickory  were  common  but  less 
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Large  Pines  and  Smaller  Deciduous  Trees 


Figure  3.  1-2 

REPRESENTATIVE  OAK-PINE  VEGETATION 
IN  THE  FCRA 

SOURCE:  ENVIRONMENTAL  SCIENCE  AND  ENGINEERING,  INC.,  1980. 
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Table  3.1-5.  Oak-Pine  Overstory  Vegetation:  Mean  Basal  Area/Plant,  Number  of  Plants/ Acre, 

Importance  Value,  and  Occurrence  At  Sampling  Sites* 


Species 

Mean  of  Oak-Pine  Sites 

Where  Species  Occur 

Mean  of  All 
Oak-Pine  Sites 

Occurrence! 

Mean  Basal 
Area/Plant  (ft^) 

Plants/ 

Acre 

Importance 

Value 

Site 

0P-1 

Site 

0P-2 

Site 

P-3 

Pinus  echinata 

0.33 

118 

94.9 

X 

X 

X 

Quercus  stellata 

0.15 

118 

73.5 

X 

X 

X 

Quercus  marilandica 

0.06 

107 

51.8 

X 

X 

X 

Ulmus  alata 

0.08 

77 

40.5 

X 

X 

Carya  texana 

0.09 

33 

24.6 

X 

X 

X 

Juniperus  virginiana 

0.23 

24 

11.1 

X 

Quercus  alba 

0.03 

25 

3.5 

X 

Mean  of  all  species 

at  all  sites 

.15 

444 

*  Expanded  tables  of  the  vegetation  analysis  data  are  contained  in  Appendix  A. 
t  Locations  of  sampling  sites  are  shown  in  Figures  2.1-1  and  2.1-2,  Section  2.1.2. 

Source:  Environmental  Science  and  Engineering,  Inc.,  1980. 
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important  species.  According  to  previous  studies,  mockernut  hickory, 
red  oak,  black  oak,  and  black  locust  are  also  common  in  some  oak-pine 
stands  in  Oklahoma  (Blair  and  Hubbel ,  1938;  Rice  and  Penfound,  1959; 
Taylor,  1965;  and  Kennedy,  1973).  Species  diversity  at  the  oak-pine 
sampling  sites  was  the  lowest  of  any  of  the  habitats  analyzed;  only 
seven  species  from  five  genera  were  sampled. 

Although  sample  sized  were  small  in  the  present  study,  characterization 
of  the  oak-pine  habitat  was  similar  to  that  made  from  the  more  intensive 
investigations  cited  above.  Tree  density  at  the  oak-pine  sampling  sites 
averaged  444  trees  per  acre,  and  the  average  tree  size  was  .15  square 
feet  (see  Table  3.1-5).  The  average  basal  area  per  acre  of  oak-pine 
forest  was  66.6  square  feet,  lowest  of  the  four  habitat  types  sampled. 
Oak-pine  habitat  on  the  FCRA,  like  the  post  oak-blackjack  habitat, 
typically  consists  of  dense  concentrations  of  small  trees. 

The  most  important  shrub  or  under story  species  at  the  three  oak-pine 
sampling  sites  were  post  oak,  blackjack  oak,  winged  elm,  shortleaf  pine, 
and  f arkleberry  (see  Table  3.1-6).  Interestingly,  small  shortleaf  pines 
were  common  only  at  Site  OP-2.  This  site  showed  little  evidence  of 
grazing  compared  to  Site  OP-1,  which  was  moderately  grazed,  and  showed 
no  evidence  of  timber  having  been  cut  as  did  Site  OP-3.  However, 

Site  OP-2  was  the  only  oak-pine  sampling  site  whose  mature  pines  had 
charred  bark,  indicating  past  fires.  Such  fires  would  likely  have 
destroyed  the  sparse  ground  cover  and  many  of  the  shrubs  and,  therefore, 
temporarily  reduced  the  vegetative  competition  for  fast-growing  pine 

seedings . 

Except  for  the  pines,  the  understory  layer  at  each  site  was  similar  m 
species  composition  to  the  overstory  layer.  The  oak-pine  understory 
vegetation  averaged  1,216  stems  per  acre  and  was  the  most  dense  of  the 
habitats  sampled  (see  Table  3.1-6). 
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Table  3 . 1-6 . 


Oak-Pine  Understory  Vegetation:  Mean  Basal  Area/Plant 
Importance  Value,  and  Occurrence  at  Sampling  Sites 


Number  of  Plants/Acre, 


Mean  of  Oak-Pine 
Where  Species 

Sites 

Occur 

Mean  of  All 
Oak-Pine  Sites 

Occurrence 

Spec ies 

Mean  Basal 
Area/Plant  (ft^) 

Plants/ 

Acre 

Importance 

Value 

Site  Site  Site 

OP-1  OP-2  OP-3 

Ulmus  alata 

0.011 

326 

67.7 

Quercus  marilandica 

0.012 

345 

63.8 

Ouercus  stellata 

0.015 

199 

49.2 

Pinus  echinata 

0.012 

188 

41 . 7 

Vaccineum  arboreum 

0.006 

265 

25.1 

Juniperus  virginiana 

0.007 

233 

22. 1 

Carya  texana 

0.010 

44 

12.7 

Rhus  coppalina 

0.003 

24 

2.5 

Quercus  palustris 

0.003 

21 

2.3 

Mean  of  all  species 

at  all  sites 

1,216 

X 

X  X 

X  x 

X 
X 

X 

X 


X 

X 

X 

X 

X 

X 

X 

X 


Source : 


Environmental  Science  and  Engineering,  Inc.,  1980. 
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Although  data  from  the  present  study  indicate  that  the  more  western  oak- 
pine  sites  have  a  lower  diversity  of  species  and  larger  trees  (see 
Appendix  A),  a  more  intensive  investigation  by  Taylor  (1965)  found  no 
significant  difference  between  eastern  and  western  oak-pine  communities. 
Species  composition  at  oak-pine  sites  may,  however,  be  affected  by 
recent  timber  cutting.  Site  OP-3,  in  LeFlore  County,  appears  to  have 
been  selectively  cut  periodically  and  contains  much  higher  densities  of 
winged  elm  and  red  cedar  than  the  other  sites  (see  Appendix  A). 

Ground  vegetation  at  the  oak-pine  sites  covered  15.4  percent  of  the  area 
according  to  the  line  transects  and  19  percent  by  the  point  frequency 
method.  Such  low  percentages  were  not  surprising  for  the  rocky,  acidic, 
dry  soils  common  to  this  habitat  type.  Danthonia  spicata ,  and  Lespedeza 
species  were  important  herbaceous  plants  (Table  3.1-7).  Poison  ivy, 
aromatic  sumac,  and  seedlings  of  winged  elms,  red  cedar,  post  oak, 
blackjack  oak,  farkleberry,  and  shortleaf  pine  were  common  woody 
species.  As  in  the  post  oak-blackjack  oak  habitat  type,  tree  seedlings 
made  up  a  large  portion  of  the  ground  cover  vegetation. 

Oak-Hickory — The  oak-hickory  habitat  type  represents  the  most  fully 
developed  upland  forests  on  the  FCRA  (see  Figure  3.1-3).  Typically, 
this  habitat  type  occurs  on  gentle  slopes  with  soils  more  moist  and 
fertile  than  soils  of  either  the  oak-pine  or  post  oak-blackjack  oak 
habitats  (Duck  and  Fletcher,  1945;  Rice  and  Penfound,  1959).  Oak- 
hickory  forests  often  occupy  north-facing  slopes,  presumably  because  the 
high  moisture  levels  allow  mesic  species  to  compete  with  the  xeric 
species  common  at  drier  sites. 

Along  the  moisture  gradient  between  oak-hickory  and  post  oak-blackjack 
oak  habitat  types,  there  are  intermediate  levels  which  support 
intergrades  between  the  two  habitat  types.  Consequently,  it  may  be 
difficult  to  classify  a  specific  intermediate  site  as  one  type  or  the 
other,  even  though  the  habitat  types  are  very  different  at  the  extremes 
of  the  gradient. 
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Table  3.1-7.  Oak-Pine  Ground  Cover  Vegetation:  Mean  Percent  Ground  Cover  and  Occurrence  at 

Sampling  Sites 


Species 

Mean  %  Ground 
at  3  Sampling 
LI* 

Cover 

Sites 

PFt 

Site 

0P-1 

Occurrence** 
Site  Site 

OP- 2  OP- 3 

Juniperus  virginiana 

2.13 

1.0 

X 

X 

Crataegus  sp. 

1.87 

X 

Ulmus  alata 

1.57 

0.3 

X 

X 

Vaccinium  arboreum 

1.47 

X 

Quercus  marilandica 

1.14 

X 

Rhus  radicans 

1.05 

0.7 

X 

Carya  tomentosa 

0.99 

X 

Pinus  echinata 

0.99 

0.3 

X 

Unidentified  Grasses 

0.53 

0.7 

X 

X 

X 

Rhus  aromatica 

0.47 

2.7 

X 

Lespedeza  sp. 

0.45 

X 

Danthonia  spicata 

0.42 

3.7 

X 

X 

Cystopteris  fragilis 

0.35 

X 

Carex  sp. 

0.29 

1.0 

X 

X 

Panicum  linearifolium 

0.26 

1.7 

X 

Desmodium  laevigata 

0.21 

0.3 

X 

X 

Physalis  sp. 

0.17 

X 

Antennaria  plantiginif olia 

0.14 

0.3 

(X) 

X 

X 

Misc.  Unidentified  Species 

0.14 

1.3 

X 

(X) 

X 

Smilax  bona-nox 

0.13 

X 

Ambrosia  ar temisif olia 

0.12 

X 

Galium  sp. 

0.09 

X 

Monarda  fistulosa 

0.09 

0.7 

X 

(X) 

Oxalis  sp. 

0.08 

X 

X 

Continued 
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Table  3.1-7.  Oak-Pine 

Sampling 

Ground  Cover  Vegetation:  Mean 
Sites  (Continued,  page  2  of  2) 

Percent  Ground 

Cover  and 

Occurrence  at 

Species 

Mean  %  Ground  Cover 
at  3  Sampling  Sites 
LI*  PFt 

Occurrence** 

Site  Site  Site 

0P-1  0P-2  OP-3 

Diodia  teres 

0.07 

0.3 

X 

X 

Erigeron  sp. 

0.07 

X 

Physalis  virginiana 

0.07 

X 

Scutellaria  ovata 

0.04 

X 

Ascryum  hypericoides 

0.03 

X 

Quercus  stellata 

0.03 

0.3 

(X) 

X 

Sporobolus  sp. 

0.03 

X 

Viola  sp. 

0.03 

X 

Crotonopsis  texensis 

0.01 

X 

Scelaria  triglomerata 

0.01 

0.3 

X 

Desmodium  sp. 

<0.01 

X 

Solidago  sp. 

0.7 

X 

X 

Unidentified  sedge 

1.3 

X 

Polygonum  sp. 

0.3 

X 

Hypericum  drummondii 

0.3 

X 

Festuca  octoflora 

0.7 

X 

All  Species 

15.44 

19.0 

*  Line  intercept  method  (see  text  for  description). 

t  Point  frequency  method  (see  text  for  description;  probably  not  an  accurate  measure  in  this 
vegetation) . 

**  Species  were  sampled  at  sites  marked;  locations  are  given  in  Figures  2.1-1  and  2.1-2, 

Section  2.1.2.  (X)  indicates  the  species  was  sampled  only  by  the  point  frequency  method  at 

that  site. 


Source : 


Environmental  Science  and  Engineering,  Inc.,  1980. 


Dense  Summer  Understory  and  Ground  Cover  Vegetation 


Typical  Tree  Sizes 


Figure  3.  1-3 

REPRESENTATIVE  OAK-HICKORY 
VEGETATION  IN  THE  FCRA 

SOURCE:  ENVIRONMENTAL  SCIENCE  AND  ENGINEERING,  INC.,  1980. 


BUREAU  OF  LAND  MANAGEMENT 
WILDLIFE  STUDY 

Southeastern  Oklahoma 
Federal  Coal  Reserve  Area 


BLM. 3/ TERESULTS . 8 
4/9/80 


Generally,  the  oak-hickory  forest  supports  larger  trees  and  more  species 
of  oaks  and  hickories  than  the  other  upland  habitats  (Rice  and  Penfound, 
1959;  Kennedy,  1973).  Along  the  sample  transects  in  the  FCRA,  the 
average  tree  size  was  .23  square  feet  and  the  mean  basal  area  per  acre 
was  96.6  square  feet  (see  Table  3.1-8),  second  only  to  the  highly- 
productive  bottomland  sites.  Sixteen  species  were  measured,  and  nine 
were  oaks  or  hickories. 

Plants  common  to  the  oak-hickory  forests  of  southeastern  Oklahoma  are 
listed  in  Table  A-l,  Appendix  A.  Over story  species  composition  of  the 
oak-hickory  habitats  varied  more  between  sites  than  did  overstory 
composition  in  the  post  oak-blackjack  oak  or  oak-pine  habitats  (see 
Appendix  A).  Site  OH-1  in  Pittsburg  County  had  white  oak  as  the 
dominant  species,  with  blackjack  oak,  black  hickory,  and  bitternut 
hickory  being  common.  At  the  LeFlore  County  site,  OP-3,  white  and  red 
oak  were  dominant;  and  several  species  of  oaks  and  hickories  were 
common.  The  third  oak-hickory  site,  in  Haskell  County,  more  closely 
resembled  the  post  oak-blackjack  oak  habitat  than  did  the  other 
oak-hickory  sites.  Blackjack  oak  was  the  dominant  species;  and  post 
oak,  winged  elm,  and  mockernut  hickory  were  common. 

The  third  site  was  selected  in  order  to  provide  a  vegetation  sampling 
site  within  the  heavily-mined  northern  portion  of  the  FCRA.  The  oak- 
hickory  habitat  in  particular  was  chosen  because  examination  of  the 
aerial  photographs  indicated  that  the  oak-hickory  and  post  oak-blackjack 
oak  forests  were  less  easily  differentiated  in  this  area  than  over  most 
of  the  FCRA. 

Although  the  dominant  overstory  species  and  sparse  ground  cover  at  this 
site  were  similar  to  a  typical  post  oak-blackjack  oak  site,  the  variety 
of  overstory  and  understory  species  and  the  large  size  of  some  of  the 
trees  suggested  an  oak-hickory  habitat  type.  In  fact,  this  site,  and 
perhaps  most  of  the  oak-hickory  forests  in  this  area,  could  be  better 
classified  as  intermediate  in  plant  size,  diversity,  and  density  between 
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Table  3.1—8.  Oak-Hickory  Over story  Vegetation:  Mean  Basal  Area/Plant,  Number  of  Plants/ Acre, 

Importance  Value,  and  Occurrence  at  Sampling  Sites* 


Mean  of  Oak-Hickory  Sites  Mean  of  All 

Where  Species  Occur  Oak-Hickory  Sites  Occurrence! 


Mean  Basal 

Species  Area/Plant  (ft2) 

Plants/ 

Acre 

Importance 

Value 

Site 

OH-1 

Site 
OH- 2 

Site 
OH- 3 

Quercus  alba 

0.52 

121 

76.4 

X 

X 

X 

Quercus  marilandica 

0.21 

128 

58.9 

X 

Quercus  rubra 

0.17 

91 

37.8 

X 

X 

X 

Quercus  stellata 

0.09 

57 

32.5 

X 

X 

Carya  tomentosa 

0.22 

34 

19.2 

X 

X 

Carya  texana 

0.06 

30 

17.9 

X 

X 

X 

Ulmus  alata 

0.07 

41 

17.3 

X 

X 

Carya  cordiformis 

0.13 

37 

9.2 

X 

Quercus  velutina 

0.31 

35 

6.7 

X 

Ulmus  americana 

0.07 

15 

6.4 

X 

X 

Amelanchier  arborea 

0.08 

23 

4.8 

X 

Fraxinus  pennsylvanica 

0.08 

11 

2.4 

X 

Quercus  prinoides 

0.10 

11 

2.4 

X 

X 

Crataegus  spathulata 

0.10 

9 

2.2 

Crataegus  crus-galli 

0.04 

9 

2.0 

X 

Fraxinus  americana 

0.12 

9 

1.8 

X 

Mean  of  all  species 

at  all  sites 

0.23 

420 

*  Expanded  tables  of  the  vegetation  analysis  data  are  contained  in  Appendix  A. 
t  Location  of  sampling  sites  are  shown  in  Figures  2.1-1  and  2.1-2,  Section  2.1.2. 

Source:  Environmental  Science  and  Engineering,  Inc.,  1980. 
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the  typical  oak-hickory  and  post  oak-blackjack  oak  habitat  types 
described  in  this  study. 

One  explanation  for  the  appearance  of  intermediate  sites  such  as  OH-2  is 
that  annual  precipitation  in  this  area  is  low,  and  thus  the  more  xeric 
species  of  the  oak-hickory  habitat  type  predominate.  These  species  are 
also  primarily  the  important  species  in  a  typical  post  oak-blackjack 
forest.  Thus,  an  oak-hickory  community  on  an  especially  dry  site 
appears  similar  to  a  post  oak-blackjack  oak  forest.  As  discussed 
earlier  (see  Section  2.1.1,  Habitat  Types),  some  individuals  argue  that 
the  presence  of  such  intermediate  sites  is  proof  that  the  two  habitat 
types  are  actually  only  variations  of  a  single  habitat  type. 

A  variety  of  oaks  and  hickories  dominated  the  understory  vegetation  at 
the  oak-hickory  habitat  sampling  sites  (see  Table  3.1-9).  However,  many 
other  species  are  common,  and  23  species  representing  12  genera  were 
measured.  Under story  vegetation  in  the  oak-hickory  habitat  type 
averaged  838  stems  per  acre. 

Ground  cover  at  the  oak-hickory  sites  had  an  estimated  mean  of 
22.7  percent  by  the  line  intercept  method  and  27  percent  by  the  point 
frequency  frame  (see  Table  3.1—10).  Ground  vegetation  in  this  habitat 
type  was  intermediate  in  density  between  the  sparse  oak— pine  and  post 
oak— black jack  oak  habitats  and  the  deanse  bottomland  habitats.  Monar da 
f istulosa,  Helianthus  spp.,  Solidago  spp.,  and  Viola  spp.  were  among  the 
common  herbaceous  plants  sampled.  Important  woody  species  included 
Virginia  creeper,  aromatic  sumac,  honeysuckle,  and  grape  ( Vi t f s  spp.). 

The  oak-hickory  site  (OH-2)  near  Stigler  had  a  more  sparse  ground  cover 
than  the  other  oak— hickory  sites  (see  Appendix  A).  This  suggests,  as  do 
the  overstory  and  shrub  data,  that  the  site,  on  a  vegetation  continuum, 
is  closer  to  a  post  oak-blackjack  oak  habitat  than  are  the  other  oak- 
hickory  sample  sites.  Users  of  the  habitat  maps  from  this  study  should 
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Table  3.1-9. 


Oak-Hickory  Understory  Vegetation:  Mean  Basal  Area/Plant,  Number  of  Plants/ Acre 
Importance  Value,  and  Occurrence  at  Sampling  Sites 


Species 

Mean  of  Oak-Hickory  Sites 
Where  Species  Occur 

Mean  of  All 
Oak-Hickory  Sites 

Occurrence 

Mean  Basal 
Area/Plant  (ft^) 

Plants/ 

Acre 

Importance 

Value 

Site  Site  Site 
0H-1  OH- 2  OH- 3 

Quercus  marilandica 

0.014 

134 

43.9 

X  X 

Carya  texana 

0.010 

124 

43.6 

XXX 

Ulmus  alata 

0.010 

141 

40.7 

X  X 

Quercus  stellata 

0.026 

70 

35.8 

XXX 

Quercus  alba 

0.019 

142 

35.6 

X  X 

Carya  tomentosa 

0.009 

196 

28.5 

X  X 

Quercus  rubra 

0.006 

288 

17.2 

X 

Fraxinus  americana 

0.003 

40 

6.5 

X 

Vitis  aestivalis 

0.008 

35 

5.6 

X 

Amelanchier  arborea 

0.008 

64 

4.8 

X 

Vaccinium  arboreum 

0.017 

26 

4.6 

X 

Fraxinus  pennsylvanica 

0.038 

13 

4.0 

X 

Quercus  prinoides 

0.028 

32 

3.4 

X 

Juniperus  virginiana 

0.012 

18 

3.2 

X 

Cornus  drummondii 

0.007 

18 

2.7 

X 

Quercus  macrocarpa 

0.006 

18 

2.7 

X 

Ulmus  americana 

0.006 

18 

2.7 

X 

Carya  ovalis 

0.012 

32 

2.6 

X 

Morus  rubra 

0.010 

13 

2.5 

X 

Quercus  velutina 

0.004 

32 

2.2 

X 

Carya  glabra 

0.003 

32 

2.1 

X 

Rhamnus  caroliniana 

0.003 

13 

2.1 

X 

Ampelopsis  cordata 

0.002 

13 

2.1 

X 

Mean  of  all  species 

at  all  sites 

836 

Source:  Environmental  Science  and  Engineering,  Inc.,  1980 
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Table  3.1-10.  Oak-Hickory  Ground  Cover  Vegetation: 

Occurrence  at  Sampling  Sites 


Mean  %  Ground  Cover 
at  3  Sampling  Sites 

Species  LI*  PFt 


Rhus  aromatica 

4.04 

5.0 

Carex  spp. 

1.43 

1.7 

Lonicera  spp. 

1.36 

0.7 

Viola  missouriensis 

1.13 

Quercus  stellata 

0.92 

1.0 

Quercus  alba 

0.89 

Helianthus  sp. 

0.88 

1.7 

Parthenocissus  quinquefolia 

0.87 

3.3 

Vitis  cinerea 

0.87 

Monarda  fistulosa 

0.86 

0.7 

Schrankia  nuttallii 

0.72 

1.0 

Quercus  rubra 

0.71 

0.7 

Carya  tomentosa 

0.69 

Ulmus  alata 

0.68 

0.3 

Misc.  Unidentified  Species 

0.67 

0.3 

Solidago  sp. 

0.65 

0.7 

Quercus  marilandica 

0.43 

0.3 

Unidentified  grasses 

0.36 

1.7 

Cocculus  carolinus 

0.31 

Carya  texana 

0.29 

Rhus  radicans 

0.28 

Daucus  carota 

0.27 

Ulmus  rubra 

0.27 

0.7 

Vitis  sp. 

0.27 
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Mean  Percent  Ground  Cover  and 


_ Occurrence** 

Site  Site  Site 

OH-1  OH- 2  OH- 3 


X 

X 

X 

X 

X 


X 

X 

X 


X 

X 

X 

X 

X 

X 

X 


X 

X 


X 

X 

X 

X 

X 

X 

X 

X 


X 


X 


X 


X 


X 


X 

X 

X 

X 


X 


Continued 


-25 


BLM.1/HTB3-1-10.2 

4/3/80 


Table  3.1-10.  Oak-llickory  Ground  Cover  Vegetation:  Mean  Percent  Ground  Cover  and 

Occurrence  at  Sampling  Sites  (Continued,  Page  2  of  3) 


Mean  %  Ground  Cover 


Occurrence** 


at  3  Sampling 

Sites 

Site 

Site 

Species 

LI* 

PFt 

OH-1 

OH- 2 

Vernonia  sp. 

0.25 

X 

Fraxinus  sp. 

0.21 

X 

Dioscorea  quaternata 

0.19 

X 

X 

Carpinus  caroliniana 

0.17 

X 

Tradescantia  ozarkana 

0.17 

0.3 

Bromus  secalinus 

0.15 

X 

Panicum  sp. 

0.15 

X 

X 

Prunus  americana 

0.15 

Ranunculus  septentrionalis 

0.15 

0.3 

X 

X 

Dioscorea  villosa 

0.13 

Amorpha  fruticosa 

0.12 

X 

Viola  saggitata 

0.12 

2.0 

X 

X 

Verbesina  sp. 

0.11 

(X) 

Ceanothus  ovatus 

0.09 

0.3 

X 

Antennaria  plantiginif olia 

0.08 

1.0 

Carya  glabra 

0.08 

0.3 

X 

Celtis  occidentalis 

0.08 

X 

Diodia  teres 

0.07 

Rhyncosia  latifolia 

0.06 

X 

Camelina  microcarpa 

0.05 

Galium  sp. 

0.05 

X 

Lespedeza  stuevei 

0.05 

X 

Euonymus  atropurpureus 

0.04 

X 

Lactuca  scariola 

0.04 

Site 
OH- 3 


X 


X 

X 

X 


X 


Continued 
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Table  3.1-10.  Oak-Hickory  Ground  Cover  Vegetation:  Mean  Percent  Ground  Cover  and  Occurrence 

at  Sampling  Sites  (Continued,  Page  3  of  3) 


Species 

Mean  %  Ground  Cover 
at  3  Sampling  Sites 

LI*  PFt 

Occurrence** 

Site  Site  Site 

OH-1  OH- 2  OH- 3 

Quercus  velutina 

0.04 

X 

Silphium  sp. 

0.04 

X 

Crataegus  sp. 

0.03 

X 

Desmodium  illinoensis 

0.03 

X 

Physalis  sp. 

0.03 

X 

Rosa  sp. 

0.03 

0.3 

X 

(X) 

Unidentified  sedges 

0.03 

0.3 

X 

(X) 

X 

Lespedeza  sp. 

0.01 

X 

Desmodium  sp. 

0.01 

X 

Lonicera  flava 

1.3 

X 

Vaccinium  staminum 

0.3 

X 

Gillenia  stipulata 

1.0 

X 

All  Species 

22.9 

26.7 

*  Line  intercept  method  (see  text  for  description). 

t  Point  frequency  method  (see  text  for  description);  probably  not  an  accurate  measure  in  this 
vegetation. 

**  Species  were  sampled  at  sites  marked;  locations  are  given  in  Figures  2.1-1  and  2.1-2, 

Section  2.1.2.  (X)  indicates  the  species  was  sampled  only  by  the  point  frequency  method  at 

that  site. 


Source:  Environmental  Science  and  Engineering,  Inc.,  1980 
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be  aware  that  differences  in  the  oak-hickory  and  post  oak-blackjack  oak 
habitat  in  the  region  north  of  the  San  Bois  Mountains  may  be  quite 
subtle . 

Bottomland — The  bottomland  habitat  type  includes  the  wooded  floodplains 
of  streams  and  the  level  moist  areas  around  lakes  and  reservoirs. 

Borders  of  the  bottomland  habitat  type  are  defined  on  one  side  by  water 
and  on  the  other  by  elevation  or  agricultural  activities.  Bottomland 
forest  acreage  has  increased  in  some  locations  on  the  FCRA  with  the 
creation  of  artificial  lakes  and  reservoirs;  on  the  other  hand,  it  has 
decreased  in  many  areas  in  favor  of  agriculture. 

Bottomland  soils  are  typically  richer  and  wetter  than  soils  of  the 
upland  habitat  types.  Consequently,  the  bottomland  habitat  type 
includes  many  species  (e.g.,  sycamore,  river  birch,  slippery  elm,  honey 
locust,  pecan,  and  water  oak)  that  are  uncommon  or  nonexistant  at  upland 
sites.  All  species  encountered  along  the  bottomland  sampling  transect 
within  the  FCRA  and  others  likely  to  occur  at  bottomland  sites  in  the 
region  are  listed  in  Table  A— 1,  Appendix  A. 

Dominant  overstory  species  along  the  sampled  bottomland  transects  were 
bitternut  hickory,  slippery  elm,  common  hackberry,  green  ash,  and  winged 
elm  (see  Table  3.1-11).  In  addition  to  these  more  important  species, 
several  other  types  commonly  occur;  in  fact,  the  bottomland  transects 
with  17  species  and  13  genera  were  the  most  diverse  areas  sampled.  The 
average  basal  area  (  .31  square  feet)  of  trees  within  bottomland  forests 
was  greater  than  the  average  of  trees  in  the  other  habitat  type.  The 
average  density  of  the  three  sample  bottomland  stands  was  393  trees  per 
acre  and  ranged  from  263  to  612  trees  per  acre  (see  Appendix  A).  The 
average  basal  area  per  acre  is  121.8  square  feet,  higher  than  any  other 
habitat  type. 

Understory  or  shrub  species  at  the  bottomland  sampling  sites  largely 
reflect  the  composition  of  the  overstory;  common  hackberry,  winged  elm, 
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Table  3.1-11. 


Bottomland  Overstory  Vegetation:  Mean  Basal  Area/Plant,  Number  of  Plants/Acre, 
Importance  Value,  and  Occurrence  at  Sampling  Sites* 


Species 

Mean  of  Bottomland  Sites 
Where  Species  Occur 

Mean  of  All 
Bottomland  Sites 
Importance 

Value 

Occurrence  t 

Mean  Basal 
Area/Plant  (ft^) 

Plants / 

Acre 

Site  Site  Site 

B-l  B-2  B-3 

Ulmus  alata 

0.45 

191 

73.7 

X 

Fraxinus  pennsy lvanica 

0.77 

55 

49.0 

XXX 

Celtis  occidentalis 

0.15 

63 

36 . 6 

X  X 

Ulmus  rubra 

0.28 

54 

29.9 

X  X 

Carya  cordiformis 

0.14 

214 

26.3 

X 

Ulmus  americana 

0.45 

23 

14. 6 

X  X 

Gleditsia  triacanthos 

0.07 

22 

8.9 

X  x 

Maclura  pomifera 

0.03 

27 

8.4 

X  x 

Quercus  rubra 

0.40 

12 

6. 5 

X  X 

Carya  illinoensis 

0.17 

23 

6.3 

X 

Ilex  decidua 

0.15 

11 

5.7 

X  x 

Juglans  nigra 

0. 66 

15 

4.8 

X 

Populus  deltoides 

0.20 

31 

4.  5 

X 

Betula  nigra 

0.53 

15 

4.2 

X 

Quercus  nigra 

0.53 

15 

4.2 

X 

Crataegus  sp. 

0.11 

31 

3.9 

X 

Platanus  occidentalis 

0.39 

15 

3.7 

X 

Sassafras  albidum 

0.37 

8 

3.0 

X 

Prunus  serotina 

0.02 

15 

2.2 

X 

Mean  of  all  species 

at  all  sites 

0.31 

393 

*  Expanded  tables  of  the  vegetation  analysis  data  are  contained  in  Appendix  A. 
t  Location  of  sampling  sites  are  shown  in  Figures  2.1-1  and  2.1-2,  Section  2.1.2 


Source: 


Environmental  Science  and  Engineering,  Inc.,  1980. 
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green  ash,  bitternut  hickory,  and  southern  black  haw  are  most  abundant 
(see  Table  3.1-12).  Several  other  species  are  commonly  found,  and 
23  species  in  16  genera  occur  at  the  sampling  points.  Shrub  density 
averaged  397  stems  per  acre.  This  is  the  lowest  density  of  the  four 
habitat  types  sampled  and  may  be  a  product  of  the  relatively  dense 
bottomland  overstory  canopy. 

Bottomland  habitats  had  the  most  dense  ground  cover  according  to  both 
the  line  transects  (38.7  percent)  and  the  point  frequency  frame 
(77.7  percent)  (see  Table  3.1-13).  In  fact,  one  of  the  more  obvious 
characteristics  of  bottomland  habitats  on  the  FCRA  is  the  dense  ground 
cover  (see  Figure  3.1-4).  The  reduced  light  at  the  bottomland  forest 
floor  is  apparently  not  a  severe  restriction  to  herbaceous  plant  growth 
on  the  moist  and  fertile  bottomland  soils. 

Sedges  and  grasses,  especially  Carex  species  and  cane  (Arundar ia 
gigantea),  were  important  ground  cover  plants  (see  Table  3.1-12). 

Poison  ivy,  coralberry,  honeysuckle,  Virginia  creeper,  and  oak  seedlings 
were  also  common.  Unlike  the  upland  sites,  tree  seedlings  did  not  form 
a  major  portion  of  the  ground  cover. 

Although  the  bottomland  habitat  type  is  distinct  because  of  wet  soils, 
large  trees,  and  unique  species,  the  sampling  sites  do  not  represent  a 
standard  habitat  type  within  the  FCRA  as  well  as  the  other  habitat 
sampling  sites.  The  data  collected  at  the  three  bottomland  sample  sites 
and  qualitative  observations  at  other  sites  within  the  FCRA  indicate 
that  bottomland  habitat  sites  may  vary  considerably  in  species 
composition  and  in  the  relative  importance  of  species  within  a  stand. 
Hydrology  and  disturbances  by  man  may  be  the  most  important  factors 
affecting  species  composition. 

Because  bottomland  vegetation  can  vary  greatly  between  sites,  land-use 
planners  should  assume  that  any  of  the  potential  bottomland  species  (see 
Table  A-2 ,  Appendix  A)  may  be  locally  abundant. 
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Table  3.1-12.  Bottomland  Understory  Vegetation:  Mean  Basal  Area/Plant,  Number  of  Plants/Acre, 

Importance  Value,  and  Occurrence  at  Sampling  Sites 


Species 

Mean  of  Bottomland 
Where  Species 

Sites 

Occur 

Mean  of  All 
Bottomland  Sites 
Importance 

Value 

Occurrence 

Mean  Basal 
Area/Plant  (ft^) 

Plants/ 

Acre 

Site 

B-l 

Site  Site 

B-2  B-3 

Fraxinus  pennsy lvanica  0.012 

174 

88.9 

X 

X  X 

Celtis  occidentalis 

0.015 

49 

44.8 

X 

X  X 

Ulmus  rubra 

0.023 

15 

28.2 

X 

X 

Ulmus  alata 

0.012 

93 

21.9 

X 

Viburnum  rufidulum 

0.010 

93 

20.8 

X 

Carya  cordiformis 

0.014 

52 

12.5 

X 

Parthenocissus  quinquefolia  0.008 

11 

8.4 

X 

Quercus  phellos 

0.010 

50 

8.2 

X 

Ulmus  americana 

0.013 

8 

8.1 

X 

X 

Vitis  cinerea 

0.013 

14 

7.9 

X 

Maclura  pomifera 

0.011 

14 

6.0 

X 

X 

Gleditsia  triacanthos 

0.008 

14 

5.6 

X 

X 

Ilex  decidua 

0.008 

10 

5.4 

X  X 

Carya  illinoensis 

0.006 

7 

4.7 

X 

X 

Quercus  falcata 

0.003 

6 

4.2 

X 

Cercis  canadense 

0.028 

3 

3.4 

X 

Prunus  serotina 

0.012 

10 

2.8 

X 

Catalpa  bignonoides 

0.017 

3 

2.8 

X 

Quercus  shumardii 

0.003 

17 

2.7 

X 

Crataegus  crus-galli 

0.003 

10 

2.2 

X 

Crataegus  spathulata 

0.003 

10 

2.2 

X 

Cornus  florida 

0.002 

10 

2.1 

X 

Acer  negundo 

0.003 

3 

2.1 

X 

Mean  of  all  species 

at  all  sites 

397 

Source:  Environmental  Science  and  Engineering,  Inc.,  1980. 
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Table  3.1-13.  Bottomland  Ground  Cover  Vegetation: 

at  Sampling  Sites 


Mean  %  Ground  Cover 
at  3  Sampling  Sites 

Species  LI*  PFt 


Carex  spp. 

7.12 

34.3 

Arundanaria  gigantea 

4.75 

0.7 

Rhus  radicans 

4.34 

1.3 

Lonicera  spp. 

3.25 

0.7 

Misc.  unidentified  spp. 

2.92 

11.0 

Symphoricarpos  orbiculatus 

2.41 

0.7 

Vernonia  sp. 

1.87 

0.7 

Sanicula  canadensis 

1.74 

3.3 

Campsis  radicans 

1.09 

Unidentified  grasses 

1.08 

2.7 

Boehmeria  cylindrica 

0.95 

Quercus  bicolor 

0.80 

Smilax  rotundifolia 

0.77 

0.3 

Par thenocissus  quinquefolia 

0.67 

2.3 

Unidentified  sedges 

0.67 

1.0 

Leersia  oryzoides 

0.59 

Panicum  sp. 

0.54 

Phacelia  strictiflora 

0.48 

0.3 

Ranunculus  septenrionalis 

0.45 

0.7 

Cephalanthus  occidentalis 

0.44 

0.7 

Quercus  sp. 

0.39 

0.3 

Ulmus  alata 

0.35 

Elymus  virginicus 

0.33 

1.3 

Lonicera  semipervens 

0.33 

1.7 

BLM. 1/HTB3-1-13.1 
4/2/80 


Mean  Percent  Ground  Cover  and  Occurrence 


_ Occurrence** 

Site  Site  Site 

B-l  B-2  B-3 


X 

X 

X 

X 

X 

X 


X 

X 


X 

X 

X 

X 


(X) 


(X) 


X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 


X 

X 


X 

(X) 


X 

X 

X 

X 

X 


X 


X 

X 

(X) 

X 

X 

X 


Continued 
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Table  3.1-13.  Bottomland  Ground  Cover  Vegetation:  Mean  Percent  Ground  Cover  and  Occurrence 

at  Sampling  Sites  (Continued,  page  2  of  3) 


Species 

Mean  %  Ground 
at  3  Sampling 
LI* 

Cover 

Sites 

PFt 

Site 

B-l 

Occurrence** 

Site  Site 

B-2  B-3 

Cyperus  strigosus 

0.29 

0.7 

X 

Rosa  sp. 

0.24 

X 

Spigelia  marilandica 

0.23 

X 

Sporobolus  sp. 

0.23 

X 

Amorpha  fruticosa 

0.20 

X 

Solidago  sp. 

0.18 

X 

Cocculus  carolinus 

0.16 

X 

Fraxinus  sp. 

0.16 

0.7 

X 

Cystopteris  fragilis 

0.15 

X 

Helianthus  sp. 

0.15 

1.7 

X 

(X) 

Viola  missouriensis 

0.15 

X 

X 

Trachelospermum  difforme 

0.13 

X 

Smilax  bona-nox 

0.12 

1.0 

X 

Lactuca  sp. 

0.11 

X 

Juncus  tenuis 

0.10 

1.0 

X 

(X) 

Polygonum  virginianum 

0.08 

X 

Quercus  phellos 

0.08 

X 

Bromus  purgans 

0.07 

X 

Quercus  lyrata 

0.07 

3.3 

X 

Ulmus  rubra 

0.06 

X 

X 

Ambrosia  ar temisiif olia 

0.05 

X 

Lespedeza  sp. 

0.05 

X 

Pilea  pumila 

0.05 

X 

Polygonum  sp. 

0.05 

X 

Ranunculus  sp. 

0.05 

X 

Continued 
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Table  3.1-13.  Bottomland  Ground  Cover  Vegetation:  Mean  Percent  Ground  Cover  and  Occurrence 

at  Sampling  Sites  (Continued,  page  3  of  3) 


Species 


Mean  %  Ground  Cover  Occurrence** 

at  3  Sampling  Sites  Site  Site  Site 

LI*  PFf  B-l  B-2  B-3 


Solanum  dulcamara 
Vitis  cinerea 
Agrostis  hyemalis 
Cynosciadium  digltatum 
Geum  vernum 
Trifolium  sp . 

Agropyron  smithii 
Galium  sp. 

Lactuca  scariola 
Men! spermum  canadense 
Allium  vineale 
Elepbantopus  carolinianus 
Oxalis  sp. 

Specularia  biflora 
Agrostis  perennans 
Sanicula  sp. 

GleditsTa  triacanthos 
Verbesina  sp. 

Sporobolus  sp. 

Clematis  sp. 


0.05 

0.05 

0.04 

1.3 

0.04 

0.04 

0.04 

0.03 

0.03 

0.03 

0.03 

0.01 

0.01 

0.01 

0.01 

0.3 

0.3 

0.3 

0.3 

0.7 

1.3 

0.3 

All  Species 


38.7  77.7 


X 

X 

X  (X) 

X 
X 
X 

X 

X 


X 

X 

X  (X) 

X 

X 

X 

X 

X 

X 


* 

t 

** 


Line  intercept  method  (see  text  for  description). 

Point  frequency  method  (see  text  for  description;  probably  an  accurate  measure  in  this 


vegetation). 

Species  were  sampled  at  sites  marked;  locations  are  given  in  Figures  2.1-1  and  2.1-2, 
Section  2.1.2. 

(X)  indicates  the  species  was  sampled  only  by  the  point  frequency  method  at  that  site 


Source:  Environmental  Science  and  Engineering,  Inc.,  1980. 
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Grasslands — Much  of  the  land  within  the  FCRA  is  covered,  as  it  has  been 
in  the  past,  by  grasslands.  In  most  areas,  however,  the  grassland 
communities  of  past  and  present  differ  in  species  abundance  and 
composition  (Harlan,  1960).  The  native  grasslands  in  this  region  can  be 
classified  into  the  tall  grass  prairie  habitat  type  of  Duck  and  Fletcher 
(1945)  or  the  bluestem  prairie  association  of  Kiichler  (19b4). 

The  grassland  habitat  type  in  the  FCRA  as  delineated  in  this  study 
includes  all  areas  where  grasses  are  the  dominant  vegetation  type.  This 
includes  native  and  tame  grass  pastures,  deferred  or  unused  pastures, 
rights-of-way  along  transportation  and  power  line  routes,  and  old 
fields.  The  species  composition  of  these  varieties  of  grassland  varies 
widely,  as  discussed  below. 

Because  of  the  great  variation  in  grassland  types,  it  was  determined 
that  vegetation  sampling  and  analysis  at  the  level  possible  in  this 
study  would  not  be  able  to  accurately  describe  the  different  kinds  of 
grassland  nor  indicate  their  relative  abundance  across  the  FCRA. 
Alternate  sources  for  this  type  of  information  are  the  range  specialists 
of  the  Soil  Conservation  Service  and  particularly  their  descriptions  of 
grasslands  in  the  county  soil  surveys  (U.S.  Department  of  Agriculture, 
1971,  1974,  1975).  Rights-of-way  within  the  FCRA  were  qualitatively 
sampled  during  the  present  study  to  determine  common  species  (see 
Table  A-l,  Appendix  A). 

The  most  important  species  within  the  native  prairie  are  little 
bluestem,  big  bluestem,  Indiangrass,  and  switchgrass  (Duck  and  Fletcher, 
1945;  Harlan,  1960;  Kiichler,  1964;  Means,  1969).  Many  other  grasses 
occur  and  a  variety  of  forbs  are  common,  particularly  species  of  Aster, 
Helianthus ,  Silphium,  and  Solidago.  The  ecological  importance  of  the 
forbs,  as  measured  by  their  percent  cover,  is  low  relative  to  the 
grasses  (Ray,  1959). 
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The  soils  underlying  eastern  Oklahoma's  grasslands  are  very  mature  and, 
consequently,  quite  acidic  and  low  in  nitrogen  and  phosphorus  (Harlan, 
1960).  In  addition,  they  are  often  poorly  drained  and,  in  dry  periods, 
become  hard  and  crack.  Because  of  these  properties,  very  few  of  the 
grasslands  have  been  converted  to  cropland  as  has  much  of  the  native 
prairie  in  America. 

Most  grassland  in  the  FCRA  is  used  for  grazing  or  hay  production  (see 
Figure  3.1-5).  Improper  management  of  these  grasslands  can  severely 
affect  the  quality  of  vegetation.  Unlike  the  mixed-grass  prairies  to 
the  west,  which  have  productive  native  grasses  that  predominate  on 
overgrazed  lands,  overgrazed  eastern  grasslands  usually  become  dominated 
by  unproductive  species  such  as  ragweed  and  broomsedge.  Even  with  many 
years  of  rest,  replacement  of  the  original  native  climax  vegetation  is 
seldom  possible  because  the  native  seedlings  have  difficulty  becoming 
established  (Harlan,  1960).  Most  of  the  native  grass  pastures  have 
species  compositions  which  have  been  altered  by  grazing.  During  the 
present  study,  no  "pure"  or  relic  stand  of  tall  grass  prairie  were  seen 
on  the  FCRA  although  some  essentially  undisturbed  areas  may  be  present, 
especially  along  the  railroads. 


Heavy  grazing  in  the  savannah  communities  or  along  post  oak-blackjack 
oak  forests  can  be  particularly  disruptive  to  the  grassland  because 
overgrazing  generally  allows  woody  vegetation  to  become  established  and 
expand  (Penfound,  1962;  Johnson  and  Risser ,  1972).  Much  of  the  western 
portion  of  the  FCRA  probably  has,  as  a  result  of  overgrazing,  forests 
which  occupy  areas  previously  covered  by  grasslands. 

Much  of  the  grassland  in  the  FCRA  is  sown  to  tame  grasses  such  as 
bermuda  grass,  Korean  lespedeza,  fescue,  lovegrass,  bahiagrass ,  and 
bromegrass.  Optimum  grass  production  in  tame  grass  pastures  is  obtained 
through  rotation  grazing,  control  of  undesirable  vegetation,  adequate 
watering,  and  fertilization  (Hill,  1975).  Production  increases  of 
20  percent  can  be  realized  with  proper  management. 
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Herbaceous  vegetation  which  follows  the  clearing  of  forested  land  is  not 
the  same  as  the  native  prairie.  Tame  pasture  grasses  such  as  bermuda 
grass  or  lovegrass  are  often  sown  when  forests  are  cleared  for  pasture. 

'$■'  _4j"’  ' '  f  "  t 

On  cleared  land  which  is  not  managed,  i.e.,  old  fields,  a  wide  variety 

of  natural  and  exotic  invader  species  can  be  expected  (see 

Figure  3.1-6).  In  fact,  forbs  and  woody  plants  may  be  more  common  than 
grasses  in  such  areas. 

Right-of-way  property  for  roads,  railroads,  utility  lines,  and  pipelines 
supports  a  variety  of  grassland  plant  species  (see  Table  A-l, 

Appendix  A).  Because  these  areas  are  usually  exempt  from  grazing  or 

plowing,  they  often  harbor  species  which  decline  on  more  intensively 
used  grasslands.  In  fact,  many  native  prairie  plants  find  refuge  along 
undisturbed  rights-of-way. 

Most  right-of-way  lands,  however,  are  severely  affected  by  repeated 
mowing  or  spraying  with  herbicides.  Along  these  areas  only  a  few 
species  occur,  usually  introduced  species. 

Mined  Land — Destruction  of  the  vegetative  community  is  inevitable  when 
land  is  surface-mined  for  coal.  However,  with  proper  reclamation  of  the 
soil  and  carefully  managed  plantings,  the  vegetation  can  usually  be 
returned  to  a  state  similar,  at  least  in  species  composition,  to  that  of 
the  former  habitat.  Native  prairie  vegetation  might,  as  mentioned 
above,  be  quite  difficult  to  restore  and  efforts  should  be  made  to 
identify  and  avoid,  on  a  site-specific  basis,  any  relic  stands  of  native 
prairie  when  mining  plans  are  drawn. 

Most  forest  habitats  can  probably  be  restored  in  30  years  or  less  if 
planting  of  trees  is  carefully  planned  and  conducted  (Ashby,  et  al . , 
1978).  Of  course,  very  large  trees,  such  as  those  found  in  many 
bottomlands,  would  require  considerably  longer  to  reach  their  former 
size.  If  mined  lands  are  left  to  revegetate  naturally,  the  time 
required  to  return  to  the  former  vegetative  condition  may  be 
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considerably  increased  because  invader  species  inhibit  establishment  of 
the  "climax"  species  (Oosting,  1956). 

Wildlife 

Introduction — Because  the  FCRA  is  at  the  border  of  the  western  grass¬ 
lands  and  the  eastern  forests,  some  wildlife  species  inhabiting  the  area 
have  affinities  with  wildlife  of  the  great  plains  while  others  have 
affinities  with  species  that  evolved  in  the  forests  .  It  is  not 
surprising  that  some  species  found  in  the  FCRA,  such  as  the  desert  shrew 
and  black-tailed  jackrabbit ,  are  near  the  eastern  edge  of  their  range  of 
distribution  while  other  species,  like  the  cotton  mouse,  are  near  the 
western  edge  of  their  distribution  range. 

The  wildlife  resources  of  the  FCRA  were  evaluated  in  relation  to  the 
five  vegetation  types  (post  oak-blackjack  oak,  oak-pine,  oak-hickory, 
bottomland,  and  grassland)  identified  in  the  habitat  mapping  and 
vegetation  analysis.  In  addition,  two  other  habitats,  old  fields  and 
reservoirs,  were  considered  for  their  importance  to  wildlife.  A  few 
species  deemed  important  in  terms  of  management  have  been  discussed 
separately. 

The  major  drawback  in  discussing  wildlife  in  relation  to  vegetation 
communities  is  that  species  may  not  be  confined  to  one  habitat.  Many 
species  have  adapted  to  more  than  one  type  of  habitat  and  some  can  be 
found  in  virtually  all  the  habitats.  Still  other  species  utilize 
different  habitats  for  nesting  and  for  feeding.  Even  species  with  well 
defined  habitat  preferences  can  occupy  atypical  habitats  during 
migration  or  during  population  peaks. 

These  facts  suggest  that  relationships  between  wildlife  species  and 
habitat  types  may  be  more  a  human  conception  than  a  description  of 
natural  associations.  Still,  field  observations  indicate  at  least  broad 
relationships  do  exist,  and  a  number  of  methods  have  been  proposed  to 
describe  them  (Niemi  and  Pfannmuller,  1979).  The  approach  used  in  this 
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study  was  to  identify  the  species  found  in  each  habitat  and  compare 
their  relative  abundance.  This  facilitates  use  of  the  habitat  maps 
created  for  this  study  and  use  of  BLM's  IHICS  when  impacts  upon  the 
wildlife  resource  are  being  considered.  The  typical  habitat  listed  for 
each  species  should  be  regarded  as  the  probable  habitat  and  not  the  sole 
habitat . 

Mammals,  amphibians,  and  reptiles  are  more  secretive  than  birds; 
therefore,  quantitative  data  on  bird  populations  are  more  easily 
acquired  than  data  on  other  wildlife  populations.  For  this  reason,  the 
following  discussion  of  wildlife  in  the  FCRA  is  often  centered  on  the 
avifauna.  However,  this  does  not  imply  that  the  mammals,  amphibians, 
and  reptiles  are  any  less  significant  to  the  ecology  of  the  area. 

A  note  is  needed  at  this  point  to  describe  the  analysis  of  the  avifauna 
data  and  its  usefulness  in  land-use  planning  in  the  FCRA.  As  described 
in  the  methods  (see  Section  2.1.3),  birds  were  counted  at  point  counts 
in  each  habitat  type  in  each  season.  The  results  are  presented  in  the 
discussion  of  each  habitat  (e.g.,  see  Table  3.1-14).  These  tables 
indicate  the  birds  which  are  likely  to  occur  in  each  specific  habitat 
type  in  the  FCRA.  The  total  number  observed  indicates  the  relative 
differences  in  species  abundance  at  the  sample  sites.  The  mean  number 
of  birds  per  point  count  per  season  provides  information  on  the  probable 
changes  in  species  abundance  by  season.  Of  course,  the  probability  that 
the  data  accurately  reflect  changes  in  abundance  decreases  with  the 
total  number  of  observations.  This  information  is  not  intended  to  fully 
identify  the  bird  population  in  the  FCRA;  however,  it  does  provide  the 
land-use  planner  or  wildlife  manager  with  a  guide  to  the  common  species 
and  their  relative  seasonal  abundance  in  each  habitat  type. 

As  a  further  guide  to  habitat  differences  in  bird  populations,  the 
diversity  of  species  in~each  habitat  type  is  presented  in  Figure  3.1-7. 
Diversity  is  represented  by  the  Shannon  Index  (Odum,  1971),  which  was 
calculated  from  the  point  count  data  as  follows: 
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Figure  3.  1-7 

RANGES  AND  MEANS  OF  SPECIES  DIVERSITY  INDICES  AS  CALCULATED 
FROM  AVIAN  POINT  COUNT  DATA  IN  FIVE  HABITAT  TYPES 
WITHIN  THE  FCRA 

SOURCE:  ENVIRONMENTAL  SCIENCE  AND  ENGINEERING,  INC.,  1980. 


BUREAU  OF  LAND  MANAGEMENT 
WILDLIFE  STUDY 

Southeastern  Oklahoma 
Federal  Coal  Reserve  Area 


BLM. 3/ TERESULTS . 17 
4/9/80 


Shannon  Diversity  Index  -2-  Pi  log  Pi 

where  p  _  the  number  of  individuals  of  the  i1-*1  species 
1  total  number  of  individuals 

Figure  3.1-7  therefore  provides  an  indication  of  the  relative  diversity 
of  bird  species  occupying  each  habitat  type  in  each  season  based  on  data 
collected  during  the  present  study.  This  information  can  be  used  to 
estimate  the  relative  effects  of  land-use  changes  upon  the  different 
habitat  types.  It  can  also  be  a  guide  to  potential  seasonal  differences 
in  the  impacts  of  land  use  changes.  For  instance,  it  can  be  seen  that 
impacts  upon  an  area' s  bird  population  would  likely  be  more  severe  if  a 
bottomland  forest  were  destroyed  than  if  an  oak-pine  forest  were 
affected.  Also,  the  bottomland  impacts  would  be  lessened  if  the  impacts 
were  confined  to  fall  and  winter. 

Post  Oak-Blackjack  Oak — As  discussed  in  the  vegetation  analysis,  this 
habitat  type  is  characterized  as  relatively  dry,  with  sandy,  rocky 
soils,  little  ground  cover  vegetation,  and  trees  of  small  size  and  few 
species.  All  of  these  factors  determine,  in  part,  which  animal  species 
inhabit  the  post  oak-blackjack  oak  forest.  In  the  western  portion  of 
the  FCRA,  in  particular,  the  post  oak-blackjack  oak  habitat  is  highly 
interspersed  with  grassland.  Many  wildlife  species,  especially  raptors, 
perching  birds,  and  carnivorous  mammals,  use  the  woods  for  cover  and 
utilize  the  more  productive  grasslands  for  food. 


The  bird  species  occurring  in  the  post  oak  blackjack  oak  habitat  type 
in  the  FCRA  are  listed  in  Table  B-l  of  Appendix  B.  This  list  does  not 
include  species  regarded  as  accidental  or  rare  visitors  to  southeastern 
Oklahoma.  Table  3.1-14  gives  the  abundance  of  bird  species  observed  at 
point  counts  along  sampling  transects  in  the  post  oak-blackjack  oak 
forest.  Although  the  list  does  not  indicate  all  species  which  might 
occupy  this  habitat  type,  it  does  provide  a  view  of  the  relative 
abundance  of  the  common  species  in  each  season. 
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Table  3.1-14.  Abundance  of  Birds  at  Point  Counts  in  the  Post  Oak-Blackjack  Oak  Habitat  Type 


Scientific  Name 

Cctnnon  Name 

Total 

Number 

Observed 

Mean  Number  of  Birds/ 
Point  Count* 

Sp  S  F 

W 

Casmerodius  albus 

Great  egret 

1 

0.1 

Buteo  jamaicensis 

Red-tailed  hawk 

2 

0.1 

0.1 

Bueto  lineatus 

Red-shouldered  hawk 

1 

0.1 

Colinus  virginianus 

Bobwhite 

18 

0.4 

0.5 

0.6 

Zenaida  macroura 

Ibuming  dove 

4 

0.1 

0.3 

Coccyzus  americanus 

Yellowy-billed  cuckoo 

23 

0.7 

1.2 

0.1 

Centurus  carolinus 

Red-bellied  woodpecker 

14 

0.3 

0.1 

0.7 

0.1 

Colaptes  auratus 

Common  flicker 

14 

0.6 

0.6 

Dryocopus  pileatus 

Plieated  woodpecker 

1 

0.1 

Dendrocopus  pubescens 

Downy  woodpecker 

3 

0.1 

0.2 

Gontopus  virens 

Eastern  wood  pewee 

3 

0.1 

0.2 

Myriarchus  crinitus 

Great  crested  flycatcher 

7 

0.3 

0.3 

Progne  subis 

Purple  martin 

0.1 

Corvus  brachyrhyncus 

Common  crow 

59 

0.5 

1.3 

1.3 

1.9 

Cyanocitta  cristate 

Blue  jay 

48 

0.2 

1.3 

1.4 

1.2 

Parus  bicolor 

Hifted  titmouse 

45 

1.6 

1*1 

0.8 

0.3 

Parus  carolinensis 

Carolina  chickadee 

24 

0.3 

0.5 

0.7 

0.5 

Sitta  carolinensis 

White-breasted  nuthatch 

6 

0.4 

0.1 

Certhia  familiaris 

Brown  creeper 

1 

0.1 

DumetP-lla  carolinensis 

Gray  catbird 

2 

0.2 

Mimus  polyglottos 

Ibckingbird 

1 

0.1 

Toxostoma  refim 

Brown  thrasher 

1 

0.1 

Catharus  ustulatus 

Swainson' s  thrush 

7 

0.6 

Turdus  migratorius 

Robin 

2 

0.1 

0.1 

Polioptila  caerula 

Blue-gray  gnatcatcber 

17 

1.0 

0.4 

Segulus  calendula 

Ruby-crowned  kinglet 

1 

0.1 

Vireo  flavifrons 

Yellow-throated  vireo 

1 

0.1 

Vireo  griseus 

White-eyed  vireo 

6 

0.4 

0.1 

Vireo  olivaceus 

Red-eyed  vireo 

3 

0.3 

Ibiotilta  varia 

Black-and-white  warbler 

o 

0.3 

Dendroica  petechia 

Yellow  warbler 

1 

0.1 

i^eglaius  phoeniceus 

Red-windged  blackbird 

2 

0.2 

Icterus  galbula 

Northern  oriole 

1 

0  •  1 

i-blothrus  ater 

Brown-headed  cowbird 

2 

0.2 

Quiscalus  quiscula 

Cannon  grackle 

4 

0.3 

Piranga  rubra 

Sunmer  tanager 

3 

0.3 

Cardinal i s  cardinalis 

Cardinal 

15 

0.8 

0.5 

Carpodacus  purpureus 

Purple  finch 

1 

0.1 

Continued 


3-44 


■ 

. 


BML.1/VTB3-1-14.2 

4/3/80 


Xable  3.1-14.  Abundance  of  Birds  at  Point  Counts  in  the  Post  Oak-Blackjack  Oak  Habitat  Type 
(Continued,  Page  2  of  2) 


Total 

Tfean  Number  of  Birds/ 

Number 

Point  Count* 

Scientific  Name 

Ccranon  Name 

Observed 

Sp  S  F  W 

Guiraca  caerula 

Junco  hy emails 

Passer ina  ciris 
Passerina  cyanea 

Pipilo 
Spinus  tristis 
Melospiza  melodia 

Spizella~breweri 


Blue  grosbeak 

4 

0.3 

Dark-eyed  junco 

27 

feinted  bunting 

1 

0.1 

Indigo  bunting 

13 

0.8 

Bufous-sided  towhee 

1 

0.1 

Anerican  goldfinch 

1 

Song  sparrow 

1 

Field  sparrow 

2 

0.6  1.7 


0.3 


0.1 


0.1 

0.2 


*  Sp  =  Spring  (May  2-10);  S  =  Suraner  (July  9-13  and  August  27-September  5— one  sampling  season); 
F  =  Fall  (October  31-November  6) ;  W  =  Winter  (December  13-19) . 


Note:  One  point  count  consists  of  a  l^minute  observation  period.  Ttelve  point  counts 

(3  counts  x  2  transects  x  2  sites)  ware  conducted  each  season.  Total  equals  the  number 
of  birds  observed  during  the  entire  study,  i.e.,  48  point  counts. 


Source:  Environmental  Science  and  Engineering,  Inc. ,  1980. 
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Woodpeckers,  blue-gray  gnatcatchers ,  nuthatches,  Carolina  chickadees, 
tufted  titmice,  and  brown  creepers  were  commonly  observed  in  the  post 
oak-blackjack  oak  forest.  These  species  all  nest  in  tree  cavities  and 
feed  primarily  on  insects  and  seeds  found  on  the  trees  and  ground.  Many 
species,  particularly  the  wood  warblers,  which  nest  in  the  forest  canopy 
or  understory,  were  notably  less  common  in  the  post  oak-blackjack  oak 
habitat  as  opposed  to  the  more  densely  vegetated  oak-hickory  and 
bottomland  habitats. 

Seasonal  changes  in  species  abundance  were  apparent  (see  Table  3.1-14). 
Nuthatches,  brown  creepers,  dark-eyed  juncos,  and  yel low-rumped  warblers 
were  more  abundant  in  winter  while  cuckoos,  orioles,  and  great-crested 
flycatchers  were  more  common  in  summer.  The  ubiquitous  crows  and  blue 
jays  were  common  in  all  seasons  as  were  the  woodpeckers,  titmice, 
bobwhite,  quail,  and  chickadees.  Hawks  and  falcons  were  not  common  in 
this  habitat  type,  except  along  forest-grassland  borders.  Figure  3.1-7 
indicates  the  seasonal  diversity  of  bird  species  in  each  habitat  type  as 
calculated  from  the  point  count  data. 

Species  requiring  dense  ground  cover,  a  distinct  understory  layer,  or  a 
full  overstory  canopy  are  not  likely  to  be  found  in  this  habitat  type 
because  the  small  trees  and  sparse  ground  cover  create  a  short  and 
nearly  homogeneous  unit  of  vegetation.  The  absence  of  distinct  vertical 
layers  of  vegetation  is  often  correlated  with  a  low  diversity  of  bird 
species  (MacArthur  and  MacArthur,  1961). 

Mammals  whose  range  of  distribution  includes  the  FCRA  are  listed  in 
Table  B-2  of  Appendix  B.  Species  or  signs  seen  along  the  sampling 
transects  are  recorded  by  habitat  and  season  observed  in  Table  3.1-15. 
Common  medium  and  large— sized  mammals  of  the  post  oak-blackjack  oak 
habitat  are  the  fox  squirrel,  eastern  woodrat,  opossum,  striped  skunk, 
raccoon,  coyote,  and,  where  grasslands  are  nearby,  eastern  cottontail. 
Typical  small  mammals  are  the  deer  mouse,  white-footed  mouse,  brush 
mouse,  and  desert  shrew.  Acorns  may  form  a  large  part  of  the  diet  of 
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Table  3.1— 13 •  limber  of  Mcimals  or  Their  Signs  Observed  along  tlie  Sampling  Transects  in  tlie  FCRA 


Taxa 


Sightings/ signs  per  habitat  and  season _ 

Post  Oak- 

Grassland  Bottomland _ Oak-Hickory _ Oak-Pine _ Blackjack  Oak 

Gomnon  Name  SSFWSSFWSSFWSSFWSSFW 


Edentata 

Dasypodidae 

Dasypus  novemcinctus  Nine-banded  armadillo 


Lagomorpha 
Leporidae 

Sylvilagus  floridanus  Eastern  cottontail 
S.  aquaticus  9^amp  rabbit 

Rodentia 
Sciuridae 

Tamias  striatus 
Sciurus  carolinensis 
S.  niger 
Sciurus  sp. 

Geomydiae 

Geomys  bursarius  Plains  pocket  gopher 

Castoridae 

Castor  canadensis  Beaver 


Eastern  chipmunk 
Eastern  gray  squirrel 
Eastern  fox  squirrel 


Cricetidae 

Neotoma  floridana  Eastern  uoodrat 


Carnivora 

Mistelidae 

Mphitis  irephitis  Striped  skunk 


0/5  0/1  0/6  0/4  0/4  0/3  0/1  0/5  0/1  0/2 


0/1  1/1  0/2 
0/1 


5/1  0/1  2/1 


4/2  3/0  3/0  1/0  1/0  1/0 
9/3  0/1  1/0  3/4 

0/1 


2/0 


2/0  1/0  2/0 
0/1 


0/1 


0/3 


2/0  2/0  0/2  0/2 


0/1  0/2 


0/2  0/1  0/1 


Continued 
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Table  3.1-15.  Number  of  Manuals  or  Their  Signs  Observed  along  the  Sampling  Transects  in  the  FCKA 
(Continued,  Page  2  of  2) 


Sightings/signs  per  habitat  and 

season 

Grassland  Bottomland  Oak-Hickory 

Oak-Pine 

Post  Oak- 
Blackjack  Oak 

Taxa 

Common  Name 

SSFWSSFWSSFWS 

S  F  W 

S  S  F  W 

Procyonidae 

Procyon  loter 

Raccoon 

0/6  0/5  0/1  0/2  0/3  0/1 

0/1 

Canidae 

Canis  latrans 

Goyote 

0/2  0/2 

Note:  Not  all  mammal  observations  in  the  FCRA  were  along  the  sampling  transects.  For  a  complete  listing  of  mammals  or  signs 
observed,  see  Table  B-2,  Appendix  B. 

Source:  Environmental  Science  and  Engineering,  Inc.,  1980. 
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raccoons,  opossums,  skunks,  and  foxes  in  the  post  oak-blackjack  oak 
forest  (Wood,  1954);  but,  as  with  the  birds,  many  of  the  large  mammals 
utilize  the  woods  mainly  for  cover  and  adjacent  grasslands  for  feeding. 

The  small  tree  size  in  the  post  oak-blackjack  oak  forest  adversely 
influences  the  number  of  cavity-denning  and  arboreal  mammal  inhabitants. 
Squirrels  were  less  commonly  observed  in  this  habitat  type  than  in  the 
oak-hickory  and  bottomland  forests.  Differences  in  mast  crops  may 
contribute  to  these  apparent  variations  in  squirrel  abundance. 

Amphibians  and  reptiles  which  inhabit  the  post  oak-blackjack  oak  forests 
are  generally  those  well  adapted  to  arid  conditions  (see  Table  B-3, 
Appendix  B) .  In  fact,  few  amphibians  are  found  in  this  habitat  except 
where  intermittent  streams  or  shallow  pools  are  present.  Two  species 
which  may  occur  are  the  southern  redback  salamander  and  the  marbled 
salamander.  Reptiles  are  relatively  abundant  in  this  habitat;  and 
several  species  of  snakes  and  lizards,  as  well  as  the  three— toed  box 
turtle,  are  common.  Few  species,  however,  were  observed  along  the 
sampling  transects  (see  Table  3.1-16). 

Oak-Pine — The  oak-pine  habitat  type,  like  the  post  oak-blackjack  oak 
forest,  is  typically  dry  with  infertile,  rocky  soils,  relatively  sparse 
ground  cover  vegetation,  and  a  low  diversity  of  trees.  The  presence  of 
evergreen  trees  makes  this  habitat  particularly  attractive  to  certain 
bird  species,  e.g.,  red  crossbills  and  pine  warblers.  In  severe 
winters,  many  wildlife  species  utilize  the  pines  for  food  and  cover. 

Many  of  the  bird  species  inhabiting  the  post  oak-blackjack  oak  forest 
also  occur  in  the  oak— pine  forest  (see  Table  B— 1,  Appendix  B).  One 
notable  difference  as  indicated  by  the  point  count  data  is  the  increased 
number  of  warblers  (see  Table  3.1-17).  Most  of  the  species  seen  in  the 
present  study  were  also  found  by  Carter  (1967)  in  oak— pine  forests  of 
McCurtain  County  Game  Preserve  located  just  south  of  the  FCRA.  The 
diversity  of  bird  species  observed  at  point  counts  in  the  oak-pine 
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Table  3.1-16. 

Number  of  Amphibians 

and  Reptiles 

Observed  Along  Sampling  Transects  in  the 

FCRA 

Sightings/signs  per  habitat  and 

season 

Grassland 

Bottomland  Oak-Hickory 

Oak-Pine 

Post  Oak- 
Blackjack  Oak 

Taxa 

Common  Nane 

S  S  F 

WSSFWSSFWS 

S  F  W 

S  S  F  W 

Anura 

Hylidae 

Acris  crepitans 

Blanchard's  cricket 

blanchardi 

frog 

0/1 

Hyla  versicolor 

Gkay  tree frog 

4/0 

0/1 

Ranidae 

Rana  catesbeiana 

Bullfrog 

2/0 

R.  clainitans 

Green  frog 

2/0 

R.  utricular ia 

Southern  leopard  frog 

4/1 

0/6 

Testudines 

Hnydidae 

Terra pene  Carolina 

triunguis 

Three-toed  box  turtle 

2/0 

9/0  2/0 

3/0  2/0 

Squama ta 

Iguanidae 

Sceloporus  unduiatus 
Scincidae 

Fence  lizard 

1/0  1/0 

3/0  1/0 

Scincella  lateralis 
Euneces  septentrionalis 

Ground  skink 

4/0 

obtusirostris 

Southern  prairie  skink 

1/0  1/0 

Colubridae 

Goluber  constrictor 
Viperidae 

Black  racer 

1/0 

Agkistrodon  c. 

contortrix 

Southern  copperhead 

1/0 

Source:  Environmental  Science  aid  Engineering,  Inc.,  1980. 
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Table  3.1-17.  Abundance  of  Birds  an  Point  Counts  in  the  Oak-Pine  Habitat  Type 


Scientific  Name 

Cornnon  Name 

Total 

Nunber 

Observed 

Mean  Nunber  of 
Birds/Point  Count* 

Sp  S  F  W 

Cathartes  aura 

Turkey  vulture 

5 

— 

0.4 

Buteo  jamaicensis 

Bed-tailed  hawk 

2 

— ■ 

— ■ 

0.1 

0.1 

Colinus  virginianus 

Bobwhite 

3 

0.2 

0.1 

— ■ 

— ■ 

Zenaida  macroura 

Mourning  dove 

7 

0.2 

0.3 

0.1 

— 

Coccyzus  americanus 

Yellow-billed  cuckoo 

8 

0.3 

0.4 

— ■ 

— 

Strix  varia 

Barred  cwl 

1 

— ■ 

— 

— ■ 

0.1 

Centurus  carolinus 

Red-bellied  woodpecker 

4 

0.1 

— 

0.3 

— 

Colaptes  auratus 

Common  flicker 

1 

— 

0.1 

— ■ 

— 

Dryocopus  pileatus 

Pileated  woodpecker 

3 

0.2 

— 

0.1 

— 

Dendrocopus  pubescens 

Downy  woodpecker 

1 

— 

— ■ 

0.1 

— 

Melanerpes  erythrocephalus 

Red-headed  woodpecker 

— 

— 

— - 

0.1 

— 

Contopus  virens 

Eastern  wood  pewee 

1 

0.1 

- — 

— 

— 

Myriarchus  crinitus 

Great  crested  flycatcher 

2 

0.1 

0.1 

— • 

— 

Corvus  b  r achyrhyncus 

Cornnon  crow 

41 

0.2 

0.4 

1.5 

1.3 

Cyanocitta  cristata 

Blue  jay 

43 

0.8 

1.3 

1.3 

0.2 

Parus  bicolor 

Tufted  titmouse 

30 

0.2 

0.6 

1.3 

0.4 

Parus  carolinensis 

Carolina  chickadee 

17 

0.3 

0.4 

— 

0.8 

Sitta  canadensis 

Red-breasted  nuthatch 

1 

— 

— 

— 

0.1 

Sitta  carolinensis 

White-breasted  nuthatch 

4 

— 

— ■ 

0.3 

— • 

Polioptila  caerula 

Blue-gray  gnat  catcher 

8 

0.5 

0.2 

— 

— 

Regulus  calendula 

Ruby-crcwned  kinglet 

1 

— 

— 

— 

0.6 

Vireo  olivaceus 

Red-eyed  vireo 

2 

— 

0.2 

— 

— 

Mniotilta  varia 

Black-and-white  warbler 

5 

0.3 

0.1 

— 

— 

Parula  americana 

Northern  parula  warbler 

1 

0.1 

— 

— 

— 

Dendroica  discolor 

Prairie  warbler 

2 

— 

0.2 

— 

— 

Dendroica  coronata 

Yellow-rumped  warbler 

2 

— 

— 

0.1 

0.1 

Dendroica  dominica 

Yellow-throated  warbler 

2 

0.2 

— 

— 

— 

Dendroica  pinus 

Pine  warbler 

25 

1.8 

0.3 

— 

0.1 

Piranga  rubra 

Sumner  tanager 

2 

0.1 

0.1 

— 

— 

Cardinal is  cardinalis 

Cardinal 

14 

0.6 

0.5 

— 

0.1 

Junco  hyemalis 

Dark-eyed  junco 

21 

— 

— 

0.4 

1.3 

Loxia  curvi rostra 

Red  crossbill 

1 

0.1 

— 

— 

— 

Passerina  ciris 

Painted  bunting 

1 

— 

0.1 

— 

— 

Pheucticus  ludovicianus 

Rose-breasted  grosbeak 

1 

0.1 

— 

— 

— 

Spinus  tristis 

American  goldfinch 

3 

0.3 

*  Sp  =  Spring  (May  2-10),  S  =  Sumner  (July  9-13  and  August  27-Septenber  5— one  sanpling 
season),  F  =  Fall  (October  31-No verrber  6),  W  =  Winter  (December  13-19). 


Note:  One  point  count  consists  of  a  15-minute  observation  period.  Twelve  point  counts 
(3  counts  x  2  transects  x  2  sites)  were  conducted  each  season.  Total  equals  the 
nunber  of  birds  observed  during  the  entire  study,  i.e.,  48  point  counts. 


Source:  Environmental  Science  and  Engineering,  Inc.,  1980. 
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habitat  was  lower  than  all  the  other  forest  habitats  but  not  much  lower 
than  the  post  oak-blackjack  oak  habitat  type  (Figure  3.1-7).  Despite 
the  potential  importance  of  pines  to  winter  birds,  the  diversity  of 
species  did  not  increase  in  winter. 

The  mammalian  fauna  of  the  oak-pine  forest  is  similar  to  that  of  the 
post  oak-blackjack  oak  forest  (see  Table  B-2 ,  Appendix  B) .  The  eastern 
chipmunk  was  seen  in  the  FCRA  only  in  the  oak-pine  habitat  type. 

Mammals  such  as  coyotes  and  cottontail,  which  utilize  the  grassland 
forest  edge,  are  not  likely  to  be  common  within  large  expanses  of 
oak-pine  forest  as  occur  in  Latimer  and  LeFlore  Counties. 

Amphibians  and  reptiles  in  this  habitat  are  also  similar  to  those  of  the 
post  oak-blackjack  oak  forest  (see  Table  B-3 ,  Appendix  B) .  Amphibians 
are  not  common  except  where  permanent  or  intermittent  water  is  nearby. 
Salamanders  may  be  more  common  in  pine  stands  with  a  thick  carpet  of 
needles  beneath  which  they  can  hide.  However,  most  oak-pine  forests  did 
not  have  such  conditions;  and  no  salamanders  were  discovered  during  the 
present  study. 

Oak-Hickory — In  contrast  to  the  post  oak-blackjack  oak  and  oak-pine 
habitat  types,  the  oak-hickory  habitat  typically  occurs  on  moist, 
fertile  soils  which  support  a  relatively  dense  and  diverse  cover  of 
vegetation.  The  relatively  high  number  of  bird  species  that  inhabit  the 
oak-hickory  habitat  types  (see  Table  B-l ,  Appendix  B,  and  Figure  3.1-7) 
reflects  the  diversity  of  available  plants  providing  food  and  cover 
(MacArthur  and  MacArthur,  1961).  Birds  were  numerous  along  the  sampling 
transects;  and  typical  dense-forest  birds  such  as  wood  warblers, 
thrushes,  and  vireos  were  common  (see  Table  3.1-18).  Woodpeckers, 
chickadees,  titmice,  nuthatches,  blue  jays,  and  crows  were  as  common  or 
more  so  than  in  the  other  upland  habitat  types. 

Diversity  of  species  at  the  oak-hickory  sampling  sites  was  greater  than 
at  the  oak-pine  and  post  oak-blackjack  oak  habitats  during  each  season 


3-52 


. 


BLM.2/VTB3- 1-18.1 
4/3/80 


Table  3.1-18.  Abundance  of  Birds  at  Point  Counts  in  the  Oak-Hickory  Habitat  Type 


Total  fean  Number  of 

Nunber  Birds/Point  Count* 


Scientific  Name 

Conmon  Name  Observed 

Sp 

S 

F 

W 

Buteo  jamaicensis 

Fed-tailed  hawk 

2 

— 

— 

0.2 

— 

Colinus  virginianus 

Bobwhite 

3 

0.3 

— 

— » 

— 

Meleagris  gallopavo 

Tbrkey 

2 

0.2 

— 

— • 

— 

Coccyzus  americanus 

Yellow-billed  cuckoo 

15 

0.5 

0.7 

0.1 

— ■ 

Strix  varia 

Barred  owl 

2 

0.2 

— - 

— - 

— 

Archilochus  colubris 

Ruby-throated  hnming  bird 

3 

0.1 

0.2 

— 

— 

Centurus  carolinus 

Bed-bellied  woodpecker 

20 

0.1 

0.6 

0.8 

0.2 

Colaptes  auratus 

Common  flicker 

16 

— 

0.2 

0.7 

0.5 

Dryocopus  pileatus 

Pileated  woodpecker 

5 

0.1 

— 

0.3 

0.1 

Dendrocopus  villosus 

Hairy  woodpecker 

1 

— 

— 

- - 

0.1 

D.  pubescens 

Dawny  woodpecker 

13 

0.1 

0.45 

0.3 

0.3 

Sphyrapicus  varius 

Yellow-bellied  sapsucker 

1 

— 

— 

— 

0.1 

Melanerpes  erythrocephalus 

Fed-headed  woodpecker 

2 

— 

— 

0.2 

— 

Tyrarmus  tyrannus 

Eastern  kingbird 

2 

0.2 

— - 

— 

— 

Empidonax  minimus 

Least  flycatcher 

1 

— 

0.1 

— 

E.  virescens 

Acadian  flycatcher 

2 

0.1 

0.1 

— 

— 

Contopus  virens 

Eastern  wood  pewee 

4 

0.3 

— 

— 

— 

Myriarchus  crinitus 

Great  crested  flycatcher 

7 

0.5 

0.1 

— 

— 

Sayomis  phoebe 

Eastern  phoebe 

1 

0.1 

— 

— 

Corvus  brachyrhyncus 

Gannon  crow 

51 

0.5 

0.4 

1.7 

1.8 

Cyanocitta  crista ta 

Blue  jay 

34 

0.3 

0.4 

1.5 

0.8 

Parus  bicolor 

Tbfted  titmouse 

60 

1.4 

1.3 

1.5 

0.9 

P.  carolinensis 

Carolina  chickadee 

30 

0.2 

0.6 

0.9 

0.8 

Sitta  canadensis 

fed-breasted  nuthatch 

2 

— 

— 

0.2 

— 

S.  carolinensis 

White-breasted  nuthatch 

18 

0.2 

0.4 

0.5 

0.5 

Thryothorus  ludovicianus 

Carolina  wren 

1 

0.1 

— 

— — 

Troglodytes  aedon 

House  wren 

1 

0.1 

— 

Duma  tell  a  carolinensis 

day  catbird 

1 

0.1 

' 

Mimus  polyglottos 

Ibckingbird 

1 

0.1 

— 

— 

— 

Catharus  fuscescens 

Veery 

11 

0.9 

- ■ 

C.  ustulatus 

Swainson' s  thrush 

1 

0.1 

— 

— 

— 

Hylocichla  mustelina 

Wood  thrush 

10 

0.7 

0.2 

— 

— 

Turdus  migratorius 

Robin 

5 

— • 

“ “ 

0.4 

Polioptila  caerula 

Blue-gray  gnatcatcher 

2 

0.2 

' 

~ 

" 

Fegulus  satrapa 

Golden-crowned  kinglet 

2 

_ 

— 

— 

0.2 

R.  calendula 

Fuby-crowned  kinglet 

3 

— 

— 

— 

0.3 

Vireo  griseus 

Write-eyed  vireo 

7 

0.3 

0.2 

0.2 

— 

V.  olivaceus 

fed-eyed  vireo 

32 

2.1 

0.6 

“  ” 

1 

Mniotilta  varia 

Black  and  white  warbler 

1 

— 

0.1 

— 

— 

Continued 
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Table  3.1—18.  Abundance  of  Birds  at  Point  Counts  in  the  Oak— Hickory  fkbitat  Type 
(Continued,  page  2  of  2) 


Total  '-fean  Number  of 

Number  Birds/Point  Count* 


Scientific  Name 

Cbirmon  Name 

Observed 

Sp 

s 

F 

W 

Dendroica  corona ta 

Yellow-rumped  warbler 

3 

0.3 

D.  dcminica 

Yellow-throated  warbler 

6 

0.4 

0.1 

— 

— 

Seiurus  aurocapillus 

Ovenbird 

4 

0.3 

— » 

- » 

- - 

Oporomis  formosus 

Kentucky  varbler 

2 

— 

0.2 

— 

— 

Icteria  virens 

Yellow-breated  chat 

2 

0.1 

0.1 

— ■ 

— . 

Wilsonia  citrina 

Hooded  warbler 

1 

— 

0.2 

— 

— 

Icterus  galbula 

Northern  oriole 

5 

0.4 

— ■ 

— 

— 

Quiscalus  quiscula 

Gommon  grackle 

1 

0.1 

— 

— 

— ■ 

Piranga  rubra 

Sumner  tanager 

6 

0.3 

0.2 

— ■ 

— 

Cardinal  i.s  cardinalis 

Cardinal 

29 

1.4 

0.3 

0.3 

0.4 

Junco  hyemalis 

Dark-eyed  junco 

14 

— 

— 

0.3 

0.9 

Passerina  cyanea 

Indigo  bunting 

7 

0.3 

0.4 

— ■ 

— 

Pipilo  erythrophethalalmuf 

3  Rufous-sided  towhee 

2 

— 

— 

0.2 

— 

Spinus  tristis 

American  goldfinch 

7 

— 

— 

0.6 

Zonotrichia  leucophrys 

White-throated  sparrow 

3 

0.1 

— ■ 

0.1 

0.1 

Melospiza  melodia 

Song  sparrow 

1 

— 

— 

— 

0.1 

*  Sp  =  Spring  (May  2-10);  S  =  Sumner  (July  9-13  and  August  27-September  5 — one  sampling 
season);  F  =  Fall  (October  31-November  6);  W  =  Winter  (December  13-19). 

Note:  One  point  count  consists  of  a  15-minute  observation  period.  Twelve  point  counts 
(3  counts  x  2  transects  x  2  sites)  vere  conducted  each  season.  Total  equals 
the  number  of  birds  observed  during  the  entire  study,  i.e. ,  48  point  counts. 

Source:  Environmental  Science  and  Engineering,  Inc.,  1980. 
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(see  Figure  3.1-7).  During  the  fall  sampling  season,  bird  diversity 
along  the  oak-hickory  transects  was  even  higher  than  at  the  bottomland 
sampling  sites. 

The  number  of  mammalian  species  found  in  typical  oak-hickory  habitat 
type  is  not  much  different  than  in  other  upland  habitat  types  (see 
Table  B-2 ,  Appendix  B) .  However,  the  overall  increase  in  water, 
vegetation,  and,  presumably,  invertebrate  animals  probably  allows  a 
higher  number  of  individuals  to  be  supported  in  the  oak-hickory  forest 
than  in  the  drier  and  sparser  oak-pine  and  post  oak-blackjack  oak 
forests.  Gray  squirrels  are  common  in  the  full  canopy  of  the 
oak-hickory  forests.  The  larger  trees  should  provide  more  nesting  and 
denning  sites  for  such  species  as  raccoons,  squirrels,  and  opossums. 

Gray  and  fox  squirrels  were  more  common  along  the  oak-hickory  transects 
than  at  the  other  upland  forest  sites  (see  Table  3.1-15). 

The  moist  conditions  and  denser  vegetation  also  enhance  the  amphibian 
species  in  the  oak-hickory  forest  (see  Table  B-3 ,  Appendix  B) .  Frogs, 
salamanders,  and  toads  are  likely  to  occur  in  this  habitat  type  as  are  a 
variety  of  snakes  and  lizards.  Nevertheless,  few  amphibians  or  reptiles 
were  discovered  along  the  sampling  transects  (see  Table  3.1-16). 

Bottomland — Bottomland  forests  generally  support  more  bird  species  than 
upland  forests,  presumably  because  the  diverse  vegetation  creates  many 
niches  or  microhabitats  (Willson,  1974;  Dickson,  1978;  and  others). 

True  to  this  generalization,  the  avifauna  of  bottomland  forests  in  the 
FCRA  are  also  more  varied  than  that  of  most  of  the  upland  forests  (see 
F igure  3.1-7). 

Diversity  of  bird  species  in  bottomland  forests  relative  to  the  other 
habitat  types  was  especially  high  during  the  summer  season,  when  only 
resident  adult  and  fledgling  birds  were  present.  Carter  (1967)  found 
that  the  bottomland  habitat  in  McCurtain  County  Game  Preserve  supported 
more  nesting  birds  than  did  adjacent  upland  forests.  Abundance  of 
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individual  species  observed  at  point  counts  along  the  sampling  transects 
is  shown  in  Table  3.1-19. 

Although  most  mammals  are  common  to  all  forest  habitats,  the  bottomland 
forest  supports  several  species  not  found  in  the  upland  forests. 

Species  occurring  solely  in  the  bottomland  are  primarily  those 
associated  with  water:  beaver,  mink,  nutria,  river  otter,  and  swamp 
rabbit.  Beaver  were  fairly  common  along  streams  in  the  FCRA,  and  some 
mink  tracks  and  scat  were  found.  Judging  from  the  presence  of  sign, 
muskrat  and  nutria  were  not  common  along  the  larger  streams.  One 
muskrat  carcass  was  found  at  a  bridge  along  a  small  grassland  stream  in 
western  LeFlore  County.  A  resident  of  Coal  County  felt  that  muskrats 
were  most  common  around  farm  ponds.  Although  swamp  rabbits  were 
uncommon  along  most  of  the  streams  in  the  FCRA,  their  droppings  were 
commonly  found  in  dense  canebreaks  or  mature  bottomland  forests  along 
the  major  streams. 

Other  mammals  likely  to  be  more  common  in  the  bottomland  forests  than  in 
the  uplands  are  the  short-tailed  shrew,  eastern  mole,  and  numerous  bats. 
Although  no  bats  were  observed  during  the  present  study  and  little  is 
known  about  their  habitat  requirements,  it  is  likely  that  they  feed  over 
the  streams  and  rivers  and  use  the  many  large  and  decayed  trees  for  day 
roosts.  Gray  squirrels  and  fox  squirrels  were  more  common  in  the 
bottomland  habitat  than  in  the  upland  forests  (see  Table  3.1-20). 

Cotton  mice  are  probably  more  abundant  in  the  bottomlands,  especially  in 
the  eastern  half  of  the  FCRA,  than  in  the  upland  forests.  However, 
small  mammal  trapping  at  four  sites  did  not  reveal  any  cotton  mice.  The 
most  abundant  small  mammals,  according  to  the  trapping  results,  were 
white-footed  mice  and  deer  mice  (see  Table  3.1-20).  The  only  other 
species  trapped  were  the  house  mouse  and  eastern  woodrat .  Deer  mice 
were  most  common  in  the  spring  and  winter,  while  white-footed  mice  were 
trapped  frequently  in  each  season. 
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Table  3.1-19.  Abundance  of  Birds  at  Point  Counts  in  the  Bottomland  Habitat  Type 


Total  fean  Number  of 

Number  Birds/Point  Count* 


Scientific  Name 

Cottmon  Name 

Observed 

Sp 

S 

F 

W 

Florida  caerulea 

Little  blue  heron 

1 

-  . 

0.1 

- 

- 

Buteo  jamaicensis 

Bed-tailed  hawk 

2 

— . 

— 

0.1 

0.1 

B.  lineatus 

Red-shouldered  hawk 

6 

— ■ 

0.5 

— 

— 

Colinus  virginianus 

Bobwhite 

1 

— 

0.1 

— 

— 

Meleagris  gallopavo 

Turkey 

1 

0.1 

— ■ 

— 

— 

Zenaida  macroura 

^burning  dove 

1 

— ■ 

— 

0.1 

— 

Coccyzus  americanus 

Yellow-billed  cuckoo 

21 

0.6 

1.2 

— 

— • 

Strix  varia 

Barred  cwl 

1 

0.1 

— - 

— 

— 

Archilochus  colubris 

Ruby-throated  hummingbird 

2 

— 

0.2 

— 

— ■ 

Megaceryle  alcyon 

Belted  kingfisher 

2 

— 

0.2 

— 

— 

Centurus  carolinus 

fed-bellied  woodpecker 

31 

1.3 

0.6 

0.5 

0.2 

Colaptes  auratus 

Cannon  flicker 

11 

— 

— 

0.6 

0.3 

Dryocopus  pileatus 

Pileated  woodpecker 

3 

— 

0.1 

0.2 

— 

Dendrocopus  villosus 

Hairy  woodpecker 

2 

0.1 

0.1 

— • 

— • 

D.  pubescens 

Downy  woodpecker 

17 

0.6 

0.7 

0.2 

— • 

Sphyrapicus  varius 

Yellow-bellied  sapsucker 

1 

— 

— 

— 

0.1 

Mslanerpes  erythrocephalus 

Red-headed  woodpecker 

50 

0.2 

0.1 

1.8 

2.2 

Empidonax  virescens 

feadian  flycatcher 

5 

0.4 

— 

— • 

— 

Contopus  virens 

Eastern  wood  pewee 

11 

0.2 

0.8 

— 

— 

Myriarchus  crinitus 

Great  crested  flycatcher 

6 

0.3 

0.3 

— 

— ■ 

Sayomis  phoebe 

Eastern  phoebe 

1 

0.1 

— 

— 

Corvus  brachyrhyncus 

Cannon  crow 

52 

0.2 

0.8 

1.6 

1.8 

Cyanocitta  crista ta 

Blue  jay 

64 

0.2 

0.3 

2.8 

2.1 

Parus  bicolor 

Tbfted  titmouse 

67 

1.4 

1.4 

1.1 

1.7 

P.  carolinensis 

Carolina  chickadee 

67 

1.3 

1.3 

1.6 

1.5 

Sitta  carolinensis 

White-breasted  nuthatch 

20 

0.5 

0.8 

0.3 

0.2 

Certhia  familiaris 

Brown  creeper 

5 

— 

— 

— 

0.4 

Thryothorus  ludovicianus 

Carolina  wren 

13 

0.5 

0.6 

— 

— 

Catharus  fuscescens 

Veery 

4 

0.3 

— 

— 

— 

Hylocichla  mustelina 

Wood  thrush 

2 

0.1 

0.1 

— 

— 

Turdus  migratorius 

Robin 

3 

- - 

— 

0.3 

— 

Polioptila  caerula 

Blue-gray  gnatcatcher 

16 

0.3 

1.1 

— 

— 

Sturnus  vulgaris 

Starling 

25 

— 

— 

2.1 

— 

Vireo  griseus 

White-eyed  vireo 

3 

0.1 

0.2 

— 

— 

V.  olivaceus 

Red-eyed  vireo 

21 

0.9 

0.8 

— 

— 

Mniotilta  varia 

Black  and  white  warbler 

7 

0.2 

0.4 

— 

— 

Protonotaria  citrea 

Prothonotary  warbler 

4 

0.3 

— 

— 

— 

Parula  americana 

Northern  parula  warbler 

8 

0.4 

0.3 

— 

— 

Dendroica  coronata 

Yellow-rumped  warbler 

O 

— 

— 

0.2 

— 

D.  dominica 

Yellow-throated  warbler 

4 

0.3 

— 

— 

— 

D.  pinus 

Pine  warbler 

1 

— 

0.1 

— 

— 

Continued 
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Table  3.1-19.  Abundance  of  Birds  at  Point  Counts  in  the  Bottomland  Habitat  Type 
(Continued,  page  2  of  2) 


Total  Mean  Number  of 

Number  Birds/Point  Count* 


Scientific  Name 

Common  Name 

Observed 

Sp 

S 

F 

W 

Seiurus  aurocapillus 

Ovenbird 

2 

0.1 

0.1 

. 

_ 

Oporomis  formosus 

Kentucky  varbler 

7 

0.3 

0.3 

— 

— ■ 

Geothlypis  trichas 

Comnon  yellowthroat 

1 

— 

0.1 

— 

— ■ 

Icteria  virens 

Yellow-breated  chat 

2 

0.2 

— 

— > 

— ■ 

Stumella  magna 

Eastern  meadowlark 

2 

— 

— 

— 

0.2 

Icterus  galbula 

Northern  oriole 

3 

0.3 

— 

— 

— 

Quiscalus  quiscula 

Comnon  grackle 

11 

— 

— 

— 

0.9 

Piranga  rubra 

Summer  tanager 

1 

0.1 

— 

— 

— ■ 

Cardinal is  cardinal  is 

Cardinal 

39 

1.7 

1.4 

— 

0.2 

Junco  hyemalis 

Cark-eyed  junco 

1 

— 

— 

— ■ 

0.1 

Passerina  cyanea 

Indigo  bunting 

6 

— 

0.5 

— 

— 

Spinus  tristis 

American  goldfinch 

4 

0.2 

— 

— 

0.2 

Zonotrichia  leucophrys 

White-throated  sparrow 

16 

0.4 

— 

0.8 

0.1 

*  Sp  =  Spring  (Iky  2-10);  S  =  Sumner  (July  9-13);  F  =  Fall  (October  31-November  6); 

W  =  Winter  (December  13-19). 

Note:  One  point  count  consists  of  a  15-minute  observation  period.  Twelve  point  counts 
(3  counts  x  2  transects  x  2  sites)  v^re  conducted  each  season.  Total  equals 
tte  number  of  birds  observed  during  the  entire  study,  i.e.,  48  point  counts. 

Source:  Environmental  Science  and  Engineering,  Inc.,  1980. 
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Table  3.1-20.  Snail  Mammals  Trapped  in  Bottomland  (B)  and  Grassland  (G)  Habitats  in  the  FCRA* 


Scientific  Name 

Common  Name 

Habitat 

Type 

Ebrnber  Trapped/  Season t 

SP  S  F  W 

Total 

Peromyscus  leucopus 

White-footed  mouse 

B 

3 

7 

9 

9 

29 

G 

1 

1 

0 

0 

2 

Peromyscus  maniculatus 

Deer  mouse 

B 

9 

0 

4 

14 

29 

G 

10 

2 

3 

10 

25 

Mbs  musculus 

House  mouse 

B 

2 

1 

0 

0 

3 

G 

2 

1 

0 

0 

3 

Sigmodon  hispidus 

Gotton  rat 

B 

0 

0 

0 

0 

0 

G 

4 

24-32**  22 

14 

64-72** 

Peithrodontomys  fulvescens 

Fulvous  harvest  mouse 

B 

0 

0 

0 

0 

0 

G 

0 

0 

3 

5 

8 

Cryptotis  parva 

least  shrew 

B 

0 

0 

0 

0 

0 

G 

0 

0 

1 

4 

5 

Neotoma  floridana 

Eastern  woodrat 

B 

2 

0 

0 

0 

2 

G 

0 

0 

0 

0 

0 

*  947  trap  nights  in  bottomlard;  960  trap  nights  in  grassland.  Table  does  not  include  recaptures, 
t  Sp  =  Spring  (Iky  2-10);  S  =  Sumner  (August  27-September  5);  F  =  Fall  (October  31-November  6); 

W  =  Winter  (December  13-19). 

**  Sore  cotton  rats  escaped  without  being  marked;  lower  number  represents  number  trapped  assuming 
all  unmarked  specimens  were  recaptured,  higher  nunber  assumes  no  unmarked  specimens  were 
recaptured. 

Source:  Environmental  Science  and  Engineering,  Inc.,  1980. 
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Many  amphibians  inhabit  the  moist  bottomland  forests  (see  Table  B-3, 
Appendix  B).  Although  few  amphibians  were  found  along  the  sampling 
transects,  the  observations  suggest  that  the  bottomland  forest  is, 
relative  to  the  upland  sites,  the  most  diverse  amphibian  habitat  (see 
Table  3.1-16.  Reptiles  are  also  common  in  the  bottomland.  Species 
found  in  this  habitat  type  are  primarily  those  with  affinities  to  the 
herpetofauna  of  the  eastern  forests  and  not  the  more  western  reptilian 
species  which  typically  occur  in  the  dry,  upland  sites  of  the  FCRA. 

Grasslands — For  the  purposes  of  the  present  study,  grasslands  were 
defined  as  all  areas  where  grasses  were  the  dominant  vegetation  type. 
Consequently,  the  grassland  habitat  type  consists  of  such  diverse  areas 
as  native  prairie,  native-grass  pasture,  deferred  or  unused  pasture, 
tame— grass  pasture,  and  disturbed  and  undisturbed  right-of-way 
grasslands.  The  plant  species  composition  and  density  within  each  kind 
of  grassland  can  vary  greatly  depending  upon  grazing  pressure  or  mowing 
schedules . 

Many  of  the  wildlife  species  inhabiting  grasslands  in  the  FCRA  are  well 
adapted  to  the  grassland  environment  and  have  distribution  ranges  which 
extend  principally  to  the  west.  Characteristic  grassland  birds  of  the 
FCRA  include  the  dickcissel,  grasshopper  sparrow,  savannah  sparrow, 
eastern  meadowlark,  and  scissor-tailed  flycatcher.  Several  other 
sparrows  and  longspurs  are  transients  which  occupy  the  grasslands 
temporarily  (see  Table  B-l,  Appendix  B).  The  greater  prairie  chicken 
was  extirpated  from  grasslands  in  southeastern  Oklahoma  but  was  later 
reintroduced  to  the  area  (Sutton,  1967).  No  prairie  chickens  were  seen 
in  the  present  study,  and  a  resident  of  Coal  County  suggested  they  were 

not  common. 

Many  bird  species  utilize  only  certain  niches  in  the  grassland 
environment.  For  example,  numerous  birds  feed  and  nest  in  the  scattered 
trees  and  hedgerows.  These  species  include  cardinals,  painted  buntings, 
indigo  buntings,  eastern  bluebirds,  loggerhead  shrikes,  mockingbirds, 
woodpeckers,  and  many  others. 
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Wading  birds  are  attracted  to  the  ponds  and  lakes  but  are  seldom  found 
elsewhere  in  the  grasslands.  Mallards  also  use  the  ponds  and  even  nest 
in  the  adjacent  grassland.  Cattle  egrets  are  the  only  aquatic  birds 
found  in  the  grasslands  which  spend  much  time  away  from  the  grassland 
ponds . 

Although  the  point  count  data  (see  Table  3.1-21)  did  not  show 
considerably  more  raptors  in  the  grassland  than  in  the  other  habitat 
types,  the  road  counts  and  incidental  sightings  indicate  that  hawks  and 
falcons  are  common  grassland  birds.  Red-tailed  hawks,  including  the 
subspecies  Harlani,  were  the  most  abundant  species  observed.  American 
kestrels  and  marsh  hawks  were  common,  and  rough-legged  hawks  and 
Swainson's  hawks  were  also  seen. 

Because  the  vegetation  structure  of  grasslands  is  more  simple  than  the 
two-  or  three-level  structure  of  forests,  the  diversity  of  species  is 
lower  in  grasslands  than  in  forests  (Willson,  1974).  This  was  the  case 
for  the  fall  and  winter  point  counts  (see  Table  3.1-21)  and  may  have 
been  true  for  the  spring  and  summer  as  well.  However,  the  low  grassland 
diversities  in  spring  and  summer  were  calculated  from  one  point  count, 
not  three  as  for  the  forest  habitats.  The  grassland  diversities 
included  the  species  restricted  to  the  hedgerows,  forest  edge,  and 
grassland  ponds  in  addition  to  those  species  occupying  the  grassland 
proper . 

The  strip  census  method  of  Emlen  (1971,  1977)  was  used  to  estimate 
densities  of  grassland  birds.  Unfortunately,  the  number  of  individuals 
observed  was  small  for  most  species.  This  is  a  severe  restriction  of 
the  Emlen  method  because  the  estimate  of  absolute  density  requires  the 
development  of  a  "specific  strip"  for  each  species.  This  strip  is 
derived  from  results  of  the  censuses  and  is  the  distance  from  the  census 
transect  to  the  point  at  which  the  number  of  observations  of  each 
species  decreases.  The  strip  may  be  narrow  for  secretive  species  but 
wider  for  birds  which  can  be  noticed  further  away. 
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Table  3.1-21.  Abundance  of  Birds  at  Point  Counts  in  the  Grassland  Habitat  Type 


Total 

Mean  Nunber  of 

Nurrber 

Birds /Point  Count* 

Scientific  Name 

Common  Name 

Observed 

Spt  St  F  W 

Florida  caerulea 

Little  blue  heron 

1 

0.3 

— ■ 

— ■ 

— = 

Anas  platyrhynchos 

Mallard 

3 

— ■ 

— ■ 

— - 

0.3 

Buteo  jamaicensis 

Red-tailed  hawk 

1 

— 

— ■ 

— ■ 

0.1 

Falco  sparverius 

American  kestrel 

1 

— 

— 

— ■ 

0.1 

Colinus  virginianus 

Bofcwhite 

3 

0.5 

0.3 

— 

— 

Charadrius  vociferus 

Killdeer 

7 

1.0 

0.3 

— 

— ■ 

Zenaida  macroura 

Mourning  dove 

6 

— 

1.3 

— 

0.1 

Coccyzus  americanus 

Yellow-billed  cuckoo 

2 

0.5 

— 

— 

— 

Centurus  carol inus 

Red-bellied  woodpecker 

12 

0.3 

— 

0.6 

0.3 

Colaptes  auratus 

Common  flicker 

8 

— 

— 

0.3 

0.3 

Dendrocopus  villosus 

Hairy  woodpecker 

1 

— 

— 

0.1 

— 

D.  pubescens 

Downy  woodpecker 

2 

— 

— 

— 

0.2 

Melanerpes  erythrocephalus 

Red-headed  woodpecker 

6 

— 

— 

0.2 

0.3 

Muscivora  forficata 

Scissor-t ailed  flycatcher 

1 

0.3 

— 

— 

— 

Tyr annus  tyr annus 

Eastern  kingbird 

2 

0.3 

— ■ 

— 

0.1 

Corvus  brachyrhyncus 

Ccnmon  crew 

61 

1.0 

— 

4.0 

0.8 

Cvanocitta  cristata 

Blue  jay 

44 

0.3 

— 

2.9 

0.7 

Parus  bicolor 

Tufted  titmouse 

5 

0.5 

— 

— 

0.3 

P.  carolinensis 

Carolina  chickadee 

15 

— 

— 

0.2 

1.1 

Sitta  carolinensis 

White-breasted  nuthatch 

5 

— 

— 

0.3 

0.2 

Minus  polyglottos 

Mockingbird 

10 

0.5 

0.5 

0.8 

— 

Turdus  migratorius 

Robin 

1 

— 

— 

— 

0.1 

Sialia  sialis 

Eastern  bluebird 

4 

— 

— 

0.3 

— 

Polioptila  caerula 

Blue-gray  gnat catcher 

3 

0.8 

— 

— 

— 

Lanius  ludovicianus 

Loggerhead  shrike 

5 

0.8 

— — 

0.2 

— — 

Vireo  olivaceus 

Red-eyed  vireo 

3 

0.3 

— 

— 

— 

Geothlypis  trichas 

Conmon  yellowthroat 

4 

1.0 

— 

— 

— 

Passer  domesticus 

House  sparrow 

2 

0.2 

Continued 
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Table  3.1  21.  Abundance  of  Birds  at  Point  Counts  in  the  Grassland  Habitat  Type 


Scientific  Name 

Conmon  Name 

Total 

Number 

Observed 

Mean  Number  of 

Birds /Point  Count* 
Spt  St  F  W 

Stumella  magna 

Eastern  meadowlark 

42 

1.5 

1.0 

1.2 

1.5 

Aeglaius  phoeniceus 

Red-winged  blackbird 

9 

2.0 

— - 

0.9 

— 

Molothrus  ater 

Brown-headed  cobird 

8 

0.3 

— • 

— • 

0.4 

Quiscalus  quiscula 

Cannon  grackle 

5 

1.0 

— 

— 

0.1 

Cardinalis  cardinalis 

Cardinal 

8 

1.0 

— ■ 

0.1 

0.3 

Junco  hyemalis 

Dark-eyed  junco 

7 

— 

— 

— 

0.6 

Spiza  americana 

Dickcissel 

3 

— 

OO 

• 

o 

— 

— 

Passerina  ciris 

Painted  bunting 

3 

0.3 

— 

— 

— 

Spinus  tristis 

American  goldfinch 

2 

— 

— 

— 

0.2 

Melospiza  melodia 

Song  sparrow 

4 

— 

— 

0.2 

0.2 

Spizella  breweri 

Field  sparrow 

3 

— 

— 

— 

0.3 

Zonotrichia  querula 

Harris's  sparrow 

1 

0.1 

Note:  One  point  count  consists  of  a  15-minute  observation  period.  Twelve  point  counts 
(3  counts  x  2  transects  x  2  sites)  were  conducted  in  Fall  and  Winter.  Four  point 
counts  (1  count  x  2  transects  x  2  sites)  were  conducted  in  Spring  and  Sumner  (see 
Habitat  Transects,  Section  2.1.3  for  discussion).  Total  equals  the  amber  of  birds 
observed  during  the  entire  study  (32  point  counts). 

*  Sp  =  Spring  (May  2-10);  S  =  Sumner  (July  9-13);  F  =  Fall  (October  31-Novenber  6); 

W  =  Winter  (December  13-19). 

t  Spring  and  summer  counts  taken  at  one  point  per  site  per  day;  others  taken  at  three 
points  per  site  per  day. 

Source:  Environmental  Science  and  Engineering,  Inc. ,  1980. 
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The  calculation  of  density  uses  the  "specific  strip"  as  its  base  area; 
and  because  only  single  observations  were  recorded  for  many  of  the 
grassland  species  in  the  present  study,  no  meaningful  density  could  be 
calculated.  Only  two  species  were  seen  often  enough  to  attempt  an 
estimate  of  absolute  density.  Densities  of  the  eastern  meadowlark 
ranged  from  1.5  to  2.2  birds  per  10  acres,  and  savannah  sparrows  ranged 
from  2.9  (winter)  to  8.7  (spring)  birds  per  10  acres.  According  to  the 
road  count  data,  meadowlarks  are  probably  far  more  common  in  the 
grasslands  of  the  FCRA  than  suggested  by  the  densities  calculated  from 
the  strip  censuses. 

The  effects  of  grazing  pressure  on  the  grassland  avifauna  are  difficult 
to  determine  from  this  study.  The  grassland  census  transects  covered 
two  moderately  to  heavily  grazed  pastures,  although  Site  G-II  appeared 
to  be  the  more  heavily  grazed  of  the  two.  No  distinct  differences  in 
species  diversity  or  abundance  of  individuals  were  evident  between  the 
two  sites.  However,  several  grassland  species — upland  sandpiper,  lark 
sparrow,  bobwhite,  and  loggerhead  shrike — were  seen  only  at  the  less 
heavily  grazed  site. 

Characteristic  mammals  of  the  FCRA  grasslands  include  the  coyote,  the 
black-tailed  jackrabbit,  and  the  thir teen-lined  ground  squirrel. 

Coyotes  are,  according  to  local  residents,  quite  common;  two  coyotes 
(one  may  have  been  a  coyote-dog  hybrid)  were  seen  during  the  present 
study.  A  roadkilled  black-tailed  jackrabbit  was  found  in  Pittsburg 
County,  but  no  ground  squirrels  or  dens  were  observed.  Raccoons, 
skunks,  red  foxes,  opossums,  and  deer  are  also  found  in  the  grasslands 
(see  Table  B-2,  Appendix  B) ,  although  most  use  the  grasslands  for 
feeding  and  the  adjacent  woods  for  cover. 

The  dense  vegetation  and  soft  earth  of  the  grasslands  are  inhabited  by  a 
number  of  small  mammals.  Trapping  at  four  sites  yielded  deer  mice, 
white-footed  mice,  cotton  rats,  fulvous  harvest  mice,  and  least  shrews 
(see  Table  3.1-20).  Plains  pocket  gophers  were  not  trapped,  but  their 
mounds  of  earth  were  observed  at  several  grassland  sites  in  the  winter. 
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Variations  in  small  mammal  abundance  at  grassland  sites  were  more 
distinct  than  the  above-mentioned  changes  in  bird  abundance.  A  major 
difference  in  comparing  the  two  groups  was  that  vegetation  at  the  small 
mammal  trapping  sites  varied  more  than  at  the  bird  transects.  The 
bermuda  grass  ( Cynodon  dactylon)  pasture  yielded  a  trapping  success  of 
1.7  percent  and  only  one  species  was  trapped.  In  contrast,  trappng 
success  at  the  ungrazed  roadside  grassland  was  29.2  percent  and  four 
species  were  captured.  The  moderately  and  heavily  grazed  pastures 
support  at  least  four  species  each  and  trapping  success  was  9.2  and 
6.3  percent,  respectively.  Deer  mice  and  least  shrews  were  most  common 
in  the  grazed  native  grass  pastures,  but  cotton  rats  were  by  far  more 
abundant  in  the  ungrazed  roadside.  Phillips  (1935),  working  in  central 
Oklahoma,  also  found  deer  mice  common  in  grazed  grasslands  and  cotton 
rats  in  undisturbed  areas  . 

Abundance  of  small  mammals  can  change  dramatically  between  seasons  and 
between  years.  Table  3.1-20  shows  the  seasonal  changes  reflected  by  the 
variations  in  trapping  success.  Blair  (1938)  found  that  small  mammals 
occupied  areas  usually  unsuitable  to  them  during  periods  of  peak 
abundance  but  disappeared  even  from  some  normally  suitable  land  during 
population  declines.  Pocket  gopher  sign  was  observed  more  often  in 
winter  because  they  tend  to  create  more  obvious  diggings  and  earth 
mounds  in  the  winter. 

Amphibians,  particularly  frogs,  are  likely  to  be  found  at  stock  ponds 
throughout  the  FCRA  grasslands.  In  fact,  they  are  probably  an  important 
reason  that  the  wading  birds  are  found  at  the  ponds.  Numerous  snakes 
and  several  species  of  lizards  inhabit  grasslands  in  the  FCRA 
(Table  3.1-16).  Despite  these  generalizations  of  abundant  herpetofauna , 
the  grasslands  were  the  only  habitats  in  which  no  amphibian  or  reptile 
specimens  were  seen.  Obviously,  the  dense  vegetation  inhibits 
observation  of  these  creatures. 
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Old  fields  are  the  early  successional  stages  of  vegetation  which  follow 
natural  or  artificial  alterations  of  forested  areas.  Generally  this 
successional  vegetation  is  herbaceous  and  for  that  reason  old  fields 
were,  for  the  purposes  of  this  study,  included  within  the  grasslands 
habitat  type.  However,  unlike  grasslands,  old  fields  often  have  a  high 
percentage  of  forbs  and  woody  plants;  and,  unless  they  are  intentionally 
maintained,  they  revert  to  the  former  forest  habitat.  Although  the 
wildlife  species  which  utilize  old  fields  change  as  the  vegetation 
succeeds  from  grasses  and  forbs  to  trees,  old  field  typically  support  a 
wide  variety  of  animal  species  because  both  herbaceous  and  woody 
vegetation  is  abundant  and  inter spersion  with  adjacent  forests  is  high. 
Old  fields  are  found  in  the  FCRA  where  previously  forested  land  has  been 
cleared  and  is  reverting  to  forest. 

Urban  Areas — Because  of  the  obvious  intense  use  by  humans,  little 
habitat  is  available  in  urban  areas  for  wildlife.  Much  of  the  land  is 
covered  by  structures  or  pavement  and  relatively  little  vegetation 
exists,  except  in  some  residential  districts.  Nevertheless,  cities  do 
support  wildlife,  although  the  abundance  and  diversity  is  usually  much 
lower  than  adjacent  forests  or  grasslands.  Introduced  species,  such  as 
the  house  sparrow  and  the  Norway  rat,  are  particularly  successful  in 
urban  areas.  Favorable  habitats,  such  as  parks  or  residential  lots, 
will  often  be  occupied  by  native  species,  particularly  birds. 
Supplemental  feeding,  especially  in  winter,  will  also  support  or  attract 
wildlife  in  urban  surroundings.  The  importance  of  cities  as  wildlife 
habitat  is  marginal,  except  where  the  city  is  located  in  an  area  of  poor 
habitat,  i.e.,  where  the  land  outside  the  city  offers  less  favorable 
habitat  than  the  urban  area.  However,  this  is  not  the  case  with  any 
city  or  town  in  the  FCRA  because  for  nearly  all  species  more  favorable 
habitat  is  available  outside  the  cities. 

Row  Crops — Row  crops  grown  in  the  FCRA  include  peanuts,  cotton,  corn, 
and  soybeans;  but  the  acreage  devoted  to  them  is  very  small  (see 
Section  3.1.1,  Habitat  Acreage).  Although  some  of  these  crops  serve  as 
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a  good  source  of  food  for  wildlife,  they  offer  poor  cover  and  except  for 
areas  along  field  perimeters,  the  crops  are  often  little  used.  In 
severe  winters,  unharvested  crops  may  serve  as  important  foods  to  many 
species.  Many  species  of  blackbirds  in  large  flocks  can  be  attracted  to 
agricultural  fields  in  the  fall  and  winter.  In  local  areas  these  large 
numbers  of  birds  can  be  annoying  pests.  During  a  fall  road  count  north 
of  Stigler  in  Haskell  County,  hundreds  of  blackbirds,  grackle ,  and 
cowbirds  were  observed  feeding  in  one  field. 

Mined  Land — The  effect  surface  raining  has  upon  wildlife  depends  upon  the 
condition  of  the  habitat  before  mining,  the  extent  of  reclamation,  and 
the  changes  in  the  overall  habitat  type.  In  the  worst  case  condition 
where  no  reclamation  was  performed  and  excellent  habitat  was  replaced  by 
much  less  favorable  habitat,  the  effect  is  detrimental.  Conversely, 
creation  of  new  water  sources  and  implementation  of  a  well  designed 
reclamation  plan  can  benefit  wildlife.  Mined  land  can  support  a  variety 
of  habitat  types  and,  therefore,  a  variety  of  wildlife  species.  The 
species  occurring  on  the  mined  property  are  those  adapted  to  the 
particular  habitat  type  present  after  mining. 

Reservoirs — Large  reservoirs  of  water  can  draw  tremendous  numbers  and 
varieties  of  birds  to  areas  they  otherwise  would  not  visit.  According 
to  Sutton  (1967),  the  distribution  of  several  species  within  Oklahoma 
has  been  directly  influenced  by  the  presence  of  large  reservoirs.  Only 
a  small  arm  of  Eufaula  Reservoir  and  the  small  New  Spiro  Lake  in  LeFlore 
County  are  actually  included  within  FCRA  boundaries.  However,  Atoka, 
Robert  S.  Kerr,  and  Wister  Reservoirs  are  all  adjacent  to  or  very  near 
the  FCRA  and,  therefore,  discussion  of  the  birds  inhabiting  the 
reservoirs  is  appropriate. 

The  numerous  species  of  waterfowl,  gulls,  shorebirds,  and  other  aquatic 
birds  which  might  utilize  the  reservoirs  are  listed  in  Table  B-l, 
Appendix  B.  Some  of  the  gulls  and  perhaps  the  Canadian  geese  may  move 
from  the  reservoirs  to  feed  on  cultivated  crops  and  associated  insects. 
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However,  their  presence  within  the  FCRA  would  be  temporary  and  localized 
to  areas  within  a  few  miles  of  the  reservoirs.  Of  the  ducks,  only 
mallards  and  perhaps  teal  would  likely  be  found  away  from  the 
reservoirs;  and  only  the  mallards  are  likely  to  nest  on  the  FCRA. 

Bald  eagles  are  known  to  visit  the  reservoirs  in  winter,  and  a  bald 
eagle  was  sighted  during  a  fall  road  count  for  the  present  study  over  a 
grassland  in  the  FCRA  north  of  Stigler  (T10N,  R21E,  S27  and  28;  18 
December  1979).  Generally,  eagles  remain  within  several  miles  of  their 
food  supplies  at  the  reservoirs. 

Wading  birds  may  utilize  the  flooded  timber  along  reservoirs  for 
rookeries,  but  no  rookeries  were  found  within  the  FCRA.  An  intensive 
search,  especially  an  aerial  search,  might  indicate  the  presence  of  some 
nesting  around  the  reservoirs.  If  present,  these  sites  probably  produce 
birds  which  use  the  ponds  within  the  FCRA  for  feeding. 

Any  land-use  on  the  FCRA  which  did  not  significantly  alter  the  level  or 
quality  of  water  in  the  reservoirs  would  have  little  impact  on  the  birds 
utilizing  them.  The  list  of  potential  reservoir-related  species  is 
presented  in  this  report  so  that  the  bird’s  presence  near  the  FCRA  can 
be  acknowledge  and  considered,  if  necessary,  in  future  planning. 

Seasonal  Population  Changes — The  abundance  and  diversity  of  wildlife  in 
the  FCRA  changes  throughout  the  year  due  to  migration  and  to  natural 
fluctuation  in  resident  populations.  Because  most  bird  species  occupy 
the  FCRA  for  only  part  of  the  year,  the  majority  of  changes  in  animal 
numbers  are  due  to  bird  migrations.  Movements  of  species  within  the 
FCRA  acount  for  a  much  smaller  percentage  of  population  changes. 

Along  the  habitat  sampling  transects,  abundance  and  diversity  of  birds 
were  highest  in  the  spring  and  summer  and  considerably  lower  in  fall  and 
winter  (see  Figure  3.1-7).  Diversity  indices  calculated  from  the 
480  call  counts  along  the  six  road  routes  demonstrate  even  more  clearly 
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the  drop  in  bird  species  diversity  from  spring  and  winter  (see 
Figure  3.1—8).  Unlike  the  habitat  transects,  the  road  count  routes 
diversities  were  based  on  data  from  several  habitat  types.  These 
seasonal  trends  in  bird  populations  should  be  considered  when  impacts 
from  land  development  are  assessed. 

Amphibians  and  reptiles  are  not  capable  of  long  migrations,  but  during 
the  breeding  season  they  can  move  to  suitable  breeding  grounds.  Small 
mammal  populations  also  remain  in  one  area,  but  they  often  undergo 
dramatic  changes  in  local  abundance.  The  changes  are  usually  not  the 
result  of  animal  movements  but  of  births  and  deaths  within  the  resident 
population.  The  causes  and  functions  of  these  fluctuations  in  small 
mammal  populations  are  not  completely  understood  and,  therefore,  any 
post-development  population  changes  should  not  be  hastily  attributed  to 
impacts  of  the  development  activities. 

Potential  Species  Numbers — The  wildlife  species  potentially  inhabiting 
the  FCRA  and  their  relative  abundance  within  it  has  been  discussed  in 
relation  to  each  habitat  type.  As  a  summary  of  the  habitat-wildlife 
relationships  in  the  FCRA,  the  number  of  species  in  each  habitat  and  the 
proportion  of  those  species  belonging  to  each  taxonomic  order  are 
compared  in  Figures  3.1-9,  3.1-10,  and  3.1-11. 

Bottomland  forests  support  the  most  diverse  avifauna  (these  were  the 
extreme) — 134  bird  species  in  13  orders  and  post  oak-blackjack  oak  the 
least,  95  bird  species  in  9  orders  (see  Figure  3.1-9).  Other  habitats, 
in  order  of  increasing  species  number,  were  oak-pine  forests, 
reservoirs,  grasslands,  and  oak-hickory  forests.  The  taxonomic  order 
Passeriformes,  with  146  species,  was,  as  expected,  the  most  common 
group.  Except  for  aquatic  birds,  no  other  orders  had  more  than 
10  species. 

The  herpetofauna  showed  a  species  distribution  similar  to  the  avian 
distribution.  The  species  of  amphibians,  reptiles,  and  mammals 
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occurring  at  reservoirs  were  not  presented  because  unlike  birds  few 
species  of  these  animals  are  found  solely  or  primarily  at  reservoirs  and 
nowhere  else  in  the  FCRA.  Bottomland  habitat  supported  the  most 
amphibian  and  reptile  species — 53,  and  oak-pine  had  the  fewest — 29  (see 
Figure  3.1-11).  All  four  orders  of  amphibians  and  reptiles  occur  in 
each  habitat  type,  but  there  is  great  variation  in  their  distribution 
within  each  habitat.  As  discussed  in  the  habitat  sections,  frogs, 
toads,  and  salamanders  are  more  common  at  wetter  sites;  and  snakes  and 
lizards  are  more  common  at  drier  sites. 

Very  little  difference  in  the  number  of  mammalian  species  was  evident 
between  habitats  (see  Figure  3.1-10).  Bottomland  again  supported  the 
most  species — 49,  and  grassland  supported  the  fewest  number — 41.  This 
would  suggest  that  mammals  as  species  and  as  individuals  are  better 
adapted  to  a  variety  of  habitat  types  than  are  birds,  amphibians,  or 
reptiles . 

This  interspers ion  of  habitat  types  allows  easy  movement  of  species 
between  the  habitats.  Interspers ion  of  habitats  usually  increases  the 
number  of  species  inhabiting  an  area  by  providing  for  those  species  in 
each  habitat  type  and  for  those  species  which  require  more  than  one 
habitat  type  (Leopold,  1933). 

An  index  of  inters pers ion  (Baxter  and  Wolfe,  1972)  was  calculated  for 
each  habitat  map  created  during  this  study  (see  Table  E-2 ,  Appendix  E). 
The  mean  indices  for  each  map  varied  from  0  to  13.5  per  square  mile.  A 
large  mean  interspers ion  index  indicates  a  high  interspers ion  of 
habitats  and  potentially  more  abundant  wildlife.  An  indication  of  the 
potential  abundance  of  wildlife  in  one  area  of  the  FCRA  relative  to  that 
in  other  areas  can  be  obtained  by  comparing  the  interspers ion  indices 
for  the  areas  as  listed  in  Table  E-2,  Appendix  E. 

White-tailed  Deer — The  white-tailed  deer  is  most  abundant  in  Oklahoma  in 
the  heavily-forested  southeastern  corner  of  the  state  (Duck  and 


3-74 


BLM . 3 /TERESULTS . 32 
4/11/80 


Fletcher,  1945).  Deer  are  hunted  in  all  six  counties  encompassing  the 
FCRA  (see  Table  3.1-22  for  Deer  Harvest  Data).  In  the  two  heavily 
forested  counties,  Latimer  and  LeFlore,  the  number  of  deer  killed  per 
square  mile  between  1971  and  1976  was  0.21  and  0.23,  respectively.  The 
drier,  less  heavily  timbered  counties,  Atoka,  Coal,  and  Haskell, 
averaged  0.17,  0.08,  and  0.13  deer  per  square  mile.  Interestingly, 
Pittsburg  County,  which  is  basically  intermediate  in  habitat 
composition,  had  the  highest  rate — 0.27  deer  per  square  mile.  These 
data  are,  of  course,  subject  to  county  variance  in  hunting  pressure,  yet 
they  apparently  do  show  a  predominance  of  deer  in  the  counties  with  the 
most  timber. 

Studies  in  the  Ozark  National  Forest  in  Arkansas  indicate  that  deer 
favor  bottomland  and  cedar  glade  habitats  during  spring  and  summer  when 
herbaceous  foods  are  abundant  but  feed  in  the  upland  hardwood  forests  in 
winter  (Segelquist  and  Green,  1968).  During  winters  following  poor  mast 
crops,  evergreen  browse  becomes  an  important  food.  The  relative 
sparsity  of  this  browse  may  limit  the  populations  of  deer  in 
southeastern  Oklahoma  (Segelquist  and  Pennington,  1968) . 

Home  ranges  of  deer  in  Oklahoma  probably  range  between  the  160-  and 
800-acre  limits  documented  for  deer  in  Missouri  and  Texas,  respectively 
(Halls,  1978).  Density  of  deer  may  vary  greatly,  but  in  suitable 
habitat,  mean  density  is  likely  to  be  greater  than  two  deer  per  the 
average  home  range  area.  In  the  present  study,  fall  track  counts  were 
greater  than  one  track  per  mile  along  the  Haileyville  Route  but  much 
less  than  this  rate  along  the  Red  Oak,  Wilburton,  and  Stigler  Routes. 

No  distinct  correlation  could  be  made  between  the  habitats  adjacent  to 
the  roads  and  the  presence  of  tracks,  except  that  tracks  were  not 
present  along  stretches  of  road  with  grassland  on  both  sides. 

In  general,  distribution  of  the  white-tailed  deer  in  the  FCRA  is 
restricted  to  wooded  areas,  although  woods  interspersed  with  open  areas 
may  be  used  more  heavily  than  large  expanses  of  a  single  type.  The 
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Table  3.1-22. 

Deer  Harvested 
the  FCRA 

by  Gun 

in  the 

Six  Oklahoma 

Counties  Encompassing 

County 

1971 

1972 

Annual 

1973 

Harvest 

1974  1975 

1976 

1971-76 

Deer  Harvested/ 
square  mile 

Atoka 

171 

221 

168 

173 

263 

431 

0.17 

Coal 

35 

47 

34 

41 

73 

9 

0.08 

Haskell 

54 

86 

51 

85 

107 

90 

0.13 

Latimer 

141 

172 

117 

135 

218 

133 

0.21 

LeFlore 

355 

420 

339 

255 

384 

393 

0.23 

Pittsburg 

259 

408 

286 

326 

472 

437 

0.27 

Totals 

1,015 

1,354 

995 

1,015 

1,517 

1,493 

Source:  Oklahoma  Department  of  Wildlife  Conservation,  1977. 

Environmental  Science  and  Engineering,  Inc.,  1980. 
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bottomland  and  oak-hickory  habitat  types  probably  support  the  most  deer, 
although  the  drier  upland  sites  are  also  used.  Table  3.1-23  lists  the 
dates  and  locations  of  sitings  and  track  counts  in  the  FCRA  made  during 
the  present  study. 

Efforts  to  map  the  distribution  of  white-tailed  deer  in  the  FCRA  were 
unsuccessful  because  of  the  limited  distribution  of  the  observations 
made.  Although  a  reasonable  number  of  deer  or  tracks  were  seen,  nearly 
half  of  the  data  came  from  two  sites — Highway  63  near  Brushy  Creek  and 
Site  OH-1  near  Red  Oak  (see  Table  3.1-23). 

In  addition,  most  of  the  remaining  observations  were  from  bottomland 
sites  but  not  necessarily  because  deer  used  these  areas  predominately 
(although  they  may  have).  The  data  were  biased  because  most  of  the 
evidence  of  deer  was  from  tracks;  and  the  moist  bottomland  soils  form 
prints  easier  than  the  drier,  harder  upland  soils.  The  same  bias 
applied  to  the  road  counts  of  tracks.  Highway  63  had  the  most  tracks; 
but  it  also  had  the  softest,  most  moist  shoulder  of  any  of  the  track 
count  routes. 

Two  other  methods  might  prove  more  useful  in  future  efforts  to  describe 
the  distribution  of  deer  in  the  FCRA.  The  first  is  a  public  survey. 

This  could  be  in  the  form  of  interviews,  questionnaires,  or  even  posting 
of  area  maps  at  local  establishments  so  that  residents  could  mark  areas 
where  deer  had  been  sighted.  Of  course,  the  results  would  be  subjective 
and  would  require  public  cooperation. 

A  second  method  would  be  a  comparative  track  count.  This  would  require 
maintenance  of  track  count  areas  which  showed  tracks  of  passing  deer 
equally  well  within  each  habitat  type.  Although  the  areas  might  simply 
be  small  patches  of  bare  earth  maintained  to  a  soft  consistency,  the 
effort  could  demand  considerable  time. 
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Table  3.1-23.  Date  and  Location  of  Observations  of  White-tailed  Deer  or  Their 

Tracks  in  the  FCRA 


Habitat  Observation  Date  of 

County  Location*  Typet  (Number)**  Observation 


Coal 


Latimer 

LeFlore 


T1N-R1 1E-S7 , S8 

B 

T(  1 ) 

T(  2) 
T(2) 

T(  1 ) 

S(  2) 
T(2) 

T4N-R16E-S3 , S10 

B 

T(  1 ) 
T(l) 

T(  1 ) 

T4N-R16E-S3 , S9 , S17 

M 

T(  1 ) 
T(5) 
T(2) 
T(3) 

T6N-R19E-S3 

B 

T(  1) 

T6N-R21E-S31 

OH 

T(2) 

S(l) 

T(2) 

T(3) 

S(2) 

T(2) 

T(  1 ) 

T5N-R20E-S5 

OP 

T(2) 
T(  1 ) 

T6N-R18E-S34-36 

B 

T(  1 ) 

and  T5N-R18E-S1 

T(l) 
T(  1 ) 

T5N-R2 1E-S5 , S6 

OH 

T(  1 ) 
T(  1) 

T8N-R24E-S3 

PB 

T(2) 
T(  1 ) 
T(5+) 

T8N-R26E-S6 

B 

B 

T(4) 

T6N-R26E-S17 

B 

T(4) 

5/2/79 

7/10/79 

10/31/79 

11/1/79 

12/13/79 

5/2/79 

7/10/79 

10/31/79 

5/2/79 

11/1/79 

12/13/79 

12/14/79 

5/4/79 

5/4/79 

5/5/79 

7/11/79 

7/12/79 

11/3/79 

11/4/79 

12/16/79 

5/4/79 

7/12/79 

5/5/79 

5/8/79 

11/4/79 

5/5/79 

11/3/79 

5/6/79 

5/7/79 

12/16/79 

5/6/79 

5/6/79 


t  b--Bo ttomland ,  OH— Oak-Hickory ,  OP— Oak-Pine  ,  PB— Post  Oak  Blackjack  Oak, 
M — Mixed,  i.e.,  several  habitats  are  adjacent  to  each  other. 

**  s _ Sighting,  T — Tracks  (tracks  on  consecutive  days  represent  new  tracks). 


Source:  Environmental  Science  and  Engineering,  Inc.,  1980 
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There  is  little  specific  data  available  decribing  the  economic  value  of 
the  white-tailed  deer  in  Oklahoma.  Nevertheless,  some  inferences  can  be 
made  regarding  the  importance  of  deer  in  the  FCRA  to  local  residents. 

The  money  spent  on  deer  hunting  in  the  FCRA  varies  annually  depending 
primarily  upon  the  length  of  the  season,  the  number  of  hunters,  and  the 
price  of  goods  and  services.  According  to  the  1970  National  Survey  of 
Fishing  and  Hunting  (U.S.  Fish  &  Wildlife  Service,  1972)  the  average  big 
game  hunter  in  the  United  States  spent  $  17 .47/hunting  day.  In  Oklahoma 
approximately  one  of  ten  licensed  hunters  kills  a  deer  (Oklahoma 
Department  of  Wildlife  Conservation,  1977)  and  deer  hunters  likely  spend 
an  average  of  4  days  hunting  out  of  the  9  day  season  (Carlile,  1980). 

The  1976  gun  harvest  in  the  six  counties  encompassing  the  FCRA  was 
1,493  deer;  because  the  FCRA  makes  up  approximately  10  percent  of  the 
six  county  area,  the  1976  harvest  from  the  FCRA  was  estimated  to  be 
149  deer.  By  multiplying  149  deer,  10.5  licensed  hunters/deer  taken, 

4  hunting  days/hunter,  and  $  17 . 47/hunting  day  the  annual  sum  spent  on 
deer  hunting  in  the  FCRA  was  estimated  to  be  approximately  $109,275. 

This  sum  is  probably  an  overestimation  of  the  money  spent  because  not 
all  licensed  hunters  actually  hunted.  More  importantly,  there  is 
practically  no  public  land  in  the  FCRA  and,  therefore,  most  of  the 
hunters  are  local  residents  and  they  are  not  likely  to  spend  as  much  as 
$17. 47/ day  when  they  are  hunting  on  their  land  or  that  of  their 
neighbors.  Consequently,  the  amount  spent  as  a  result  of  hunting  on  the 
FCRA  is  probably  considerably  less  than  $109,275.  The  local  impact  of 
even  this  amount  is  small  because  the  money  is  spent  over  such  a  wide 
geographic  area. 

Wild  Turkey — According  to  unpublished  1977  data  of  the  Oklahoma 
Department  of  Wildlife  Conservation,  turkeys  were  most  common  in  the 
FCRA  in  Latimer,  LeFlore,  and  Pittsburg  Counties.  Single  turkeys  were 
heard  on  three  occasions  during  the  present  study,  once  near  Haileyville 
in  Pittsburg  County  (5-2-79;  T4N-R16E-S9)  and  twice  near  Red  Oak  in 
Latimer  County  (5-4-79  and  5-5-79;  T6N-R21E-S31) . 
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The  turkey  feeds  on  a  wide  variety  of  plants  and  animals.  Insects  are 
important  summer  food  and  nuts,  particularly  acorns,  are  fed  upon  in 
winter.  The  bottomland  and  oak-hickory  forests  are  preferred  by 
turkeys,  especially  open— ground  areas  or  woods  adjacent  to  grasslands. 

The  turkey's  water  requirements  restrict  its  use  of  the  drier  upland 
sites.  Within  the  FCRA,  turkeys  likely  inhabit  all  the  major  river 
bottoms,  at  least  for  roosting  and  water.  They  are  probably  most  common 
where  bottomlands  are  adjacent  to  the  open  oak— hickory  forests  and 
grasslands . 

Data  on  the  location  of  turkeys  is  difficult  to  obtain  because  of  the 
mobility  and  wariness  of  the  bird.  The  small  number  of  observations 
made  in  the  field  during  this  study  did  not  allow  distribution  maps  to 
be  made.  Perhaps  the  easiest  way  to  obtain  a  better  view  of  turkey 
distributions  in  future  studies  would  be  to  question  local  residents 
about  recent  turkey  sightings.  This  information  could  be  followed  by 
field  censuses.  A  large  amount  of  manpower  would  be  required  to  search 
an  area  the  size  of  the  FCRA  specifically  for  turkeys  unless  preliminary 
information  from  local  individuals  was  available. 

Determining  the  local  economic  importance  of  the  wild  turkey  on  the  FCRA 
is  difficult  because  there  are  no  records  of  the  number  of  birds 
harvested  from  the  area.  The  average  kill  in  1976  in  those  Oklahoma 
counties  with  a  one  turkey  season  was  60  birds.  The  only  counties 
containing  FCRA  land  and  having  an  open  turkey  season  are  Latimer  and 
LeFlore .  The  FCRA  covers  approximately  9  and  12  percent  of  those 
counties  respectively  so  the  harvest  on  the  FCRA  is  estimated  at  5  birds 
in  Latimer  County  and  7  birds  in  LeFlore  County. 

Using  the  state  average  of  2.6  licensed  hunters  per  turkey  harvested, 
four  hunting  days  per  year  (Carlile,  1980)  and  the  national  average  of 
$17.47  spent  per  day  (U.S.  Fish  and  Wildlife  Service,  1972)  the  average 
annual  amount  spent  on  turkeys  harvested  from  the  FCRA  was  estimated  to 
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Table  3.1  24.  Presence  of  Swamp  Rabbits  and  Wood  Ducks  Along  Major  Streans  in  the  FCRA 


Strean 

Bottomland 

Surveyed 

Location 

Code* 

Evidence  of  Species  Presence! 

Swamp  Rabbit  Wood  Duck 

Season 

Surveyed* 

Total  Miles 
Surveyed 

Muddy  Boggy  Creek 

A 

D 

NE 

SP,St 

ltt 

Muddy  Boggy  Creek 

B 

NE 

NE 

W 

1.5 

Brushy  Creek 

C 

D 

S 

SP,St 

4.5tt 

Fourche  Maline  Credo 

D 

S,D 

S 

SP,S 

1.5 

Fourche  Maline  Credo 

E 

S,D 

NE 

SP,S,W 

3.5 

Four  die  Maline  Creek 

F 

D 

NE 

SP 

2 

Brazil  Credo 

G 

NE 

NE 

S 

1 

Caston  Credo 

H 

NE 

S 

SP 

1 

Morris  Creek 

I 

NE 

NE 

SP 

.5 

Poteau  River 

J 

NE 

NE 

SP 

.5 

Janes  Fork 

K 

S,D 

NE 

SP 

1.5 

Poteau  River 

L 

D 

NE 

w 

2.0 

Brazil  Credo 

M 

D 

NE 

w 

.8 

Snake  Credo 

N 

NE 

NE 

w 

.5 

*  See  Figures  2.1-5  and  2.1-6  for  location  of  surveyed  areas. 

t  S  =  Animal  Sighted,  D  =  Fecal  Deposits  Present,  NE  =  No  Evidence  other  than  favorable  habitat. 
**  SP  =  Spring ,  S  =  Sumter,  W  =  Winter. 

tt  In  addition,  the  seasonal  bottomland  habitat  transects  were  run  along  this  strean. 

Source:  Environmental  Science  and  Engineering,  Inc.,  1980. 
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be  $2,180.  Theref  ore,  the  turkey  populations  on  the  FCRA  are  probably 
not  responsible  for  any  substantial  benefit  to  local  economics. 

Wood  Duck — Wood  ducks  are  year-round  residents  in  southeastern  Oklahoma 
(Bellrose,  1976).  They  inhabit  the  rivers,  streams,  and  edges  of  the 
larger  lakes,  where  they  feed  on  aquatic  plants  and  animals.  Tree 
cavities  are  used  for  nesting,  and  they  may  be  located  more  than  one 
mile  from  water,  although  most  are  much  closer  (Bellrose,  1955). 

According  to  Bellrose  (1976),  wood  duck  populations  in  the  region  of  the 
FCRA  are  not  high  compared  to  areas  closer  to  the  Mississippi  River 
Valley.  Four  bottomland  forests  within  the  FCRA  were  specifically 
investigated  for  their  potential  use  by  wood  ducks  according  to 
standardized  habitat  evaluation  procedures  (Flood,  _et_  _al_. ,  1977). 

Ratings  of  forests  along  Muddy  Boggy  Creek,  Fourche  Maline,  and  James 
Fork  were  6.5,  6.4,  and  6.7  of  a  possible  10.  Brushy  Creek,  the 
narrowest  bottomland  sampled,  registered  5.1. 

According  to  these  ratings,  bottomlands  across  the  area  appear  to  be 
equivalent  for  use  by  wood  ducks,  although  important  habitat  values  such 
as  tree  size,  abundance  of  cavities,  and  number  of  openings  varied 
between  sites.  Wood  ducks  were  seen  twice  along  Brushy  Creek  and  once 
along  the  Fourche  Maline  during  the  present  study  (see  Table  3.1-24). 
Bottomland  surveys  indicate  that  only  bottomlands  along  the  major 
streams  would  likely  be  suitable  for  wood  ducks.  Distribution  maps 
drawn  to  accompany  the  habitat  maps  constructed  for  this  study  show  the 
location  of  possible  wood  duck  habitat  within  the  FCRA. 

Swamp  Rabbit — The  swamp  rabbit  is  well  adapted  to  the  lowland  forest  and 
readily  enters  the  water.  The  mean  home  range  of  the  swamp  rabbit  is 
approximately  4  to  6  acres;  and  grasses,  sedges,  aquatic  plants,  and 
cane  are  common  foods  (Toll,  et  al  . ,  1960). 
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Swamp  rabbits  characteristically  leave  their  droppings  on  stumps  or 
logs,  and  rabbits  or  their  droppings  were  seen  along  streams  in  the  FCRA 
wherever  cane  was  abundant.  Maps  of  areas  where  swamp  rabbits  were 
found  during  the  present  study,  or  are  expected  to  occur,  are  included 
with  the  wood  duck  distribution  maps  mentioned  above.  Table  3.1-24 
lists  the  location  of  swamp  rabbits  or  their  signs  observed  during  the 
present  study  along  major  streams  in  the  FCRA. 

The  bottomland  surveys  on  the  FCRA  indicate  that  swamp  rabbit  will  not 
usually  be  found  in  very  narrow  strips  of  bottomland  or  in  heavily 
grazed  areas.  The  more  extensive  and  dense  the  ground  level  vegetation, 
the  higher  the  probability  that  swamp  rabbits  will  be  present.  Small 
bottomland  woodlots  which  appear  to  be  suitable  habitat  may  not  support 
swamp  rabbits  if  the  wooded  area  is  well  isolated  from  other  forests  by 
cropland  or  heavily  grazed  pasture. 
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3.2  AQUATIC  BIOLOGY 
3.2.1  Aquatic  Habitats 


In  both  terrestrial  and  aquatic  communities,  the  major  factors  determining 
the  diversity,  abundance,  and  species  composition  of  the  biota  present  are 
the  quality  and  diversity  of  the  habitats  available. 

In  aquatic  systems,  habitat  considerations  include  a  number  of  parameters: 

Bottom  type 
Cover 

Hydrologic  characteristics 
Bottom  morphometry 
Depth 

Bank  characteristics  and  vegetation 
Water  quality 

Table  3.2-1  summarizes  these  parameters  for  each  of  the  streams  studied. 
Bottom  Types 

Stream  bottoms  are  composed  of  a  variety  of  materials  ranging  from  very  fine 
muds  to  rock  and  rubble.  The  type  of  bottom  present  in  a  stream  greatly 
influence  which  taxa  of  benthic  (bottom-dwelling)  invertebrates  and  fish  are 
found  in  that  stream. 

The  following  types  of  bottom  materials  are  found  in  the  Oklahoma  FCRA  streams 

Mud  <0.0039  mm  (particle  size) 

Silt  0.0039-0.0625  mm 
Sand  0.0625-2  mm 
Gravel  2-64  mm 
Rock-Rubble  64-256  mm 

The  above  categories  are  determined  by  particle-size  differences  and  are  pre¬ 
sented  in  order  of  increasing  particle  size (Weber,  1973) .  Hardpan  mud  and 
rock-rubble  usually  form  the  most  stable  bottom,  while  loose  mud,  silt,  sand, 
and  gravel  bottoms  are  more  unstable  and  shifting. 

Table  3.2-1  describes  each  stream  studied  in  the  southeast  Oklahoma  study 
area.  The  bottom  types  present,  as  well  as  other  parameters  of  aquatic  habi¬ 
tats,  are  described. 
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Table  3.2-1.  Description  of  Habitat  Parameters  Present  in  FCRA  Streams 

Sampled  During  1979  Biological  Survey 


Stream 


Description 


First-Order : 

Owl  Creek  Avg.  Width:  2-4  m 

Avg.  Depth:  <1  m 

Stream  Length:  9  miles 

Bottom:  80  percent  rock-rubble 

20  percent  gravel 

Habitat  Types:  40  percent  riffle  (rock-rubble) 

60  percent  pool  (gravel) 

Discharge*:  Flow  greatest  in  spring  and  early 

summer  ceasing  by  late  summer  and  not 
returning  until  winter 

Water  Quality* :  Water  low  in  turbidity  and 

exhibited  pH  values  below  7.0;  moderate  amount 
of  debris  in  stream 

Vegetation:  Dense  beds  of  water  willow  developed 

in  summer  and  early  autumn 

Bank  Characteristics:  Moderate  bank  erosion;  banks 
lined  with  narrow  strip  of  bottomland  forest 
(ash,  elm,  birch,  sycamore)  with  open  under¬ 
story,  banks  1-2  m  in  height 

Coal  Creek  Avg.  Width:  2-4  m 

Avg.  Depth:  <.5  m 

Stream  Length:  2  miles 

Bottom:  20  percent  silt-mud 

60  percent  sand 
20  percent  gravel 

Habitat  Types:  80  percent  pool  (silt-mud-sand) 

20  percent  riffle  (gravel) 

Discharge:  Flow  present  only  in  winter  and  spring, 

not  flowing  in  the  remainder  of  study  with 
water  in  stagnant,  darkly  tinted  pools 

Continued 
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Table  3.2-1.  Description  of  Habitat  Parameters  Present  in  FCRA  Streams 

Sampled  During  1979  Biological  Survey  (Continued,  Page  2 
of  14) 


Stream 


Description 


First-Order:  (Continued) 

Coal  Creek  (Continued) 

Water  Quality:  Turbidity  moderate  throughout  year; 
slight  orange  flocculent  in  summer  and  fall 
suggests  mine-related  inputs  but  pH  was  not 
depressed  significantly  below  7.0;  organic 
detritus  accumulations  present 

Vegetation:  No  aquatic  macrophytes  were  observed 

and  benthic  productivity  was  slight 

Bank.  Characteristics:  Banks  severely  eroded, 

steep,  and  1-5  m  in  height;  bank  vegetation 
includes  open  pasture  and  old  fields 


Second-Order 

Cache  Creek  Avg .  Width:  3-4  m 

Avg.  Depth:  <.5  m 

Stream  Length:  5  miles 

Bottom:  40  percent  rock  rubble 

40  percent  sand-gravel 
20  percent  silt-mud 

Habitat  Types:  80  percent  pool  (rock-rubble-sand- 

gravel-silt-mud) 

20  percent  riffle  (rock-rubble- 
sand-gravel) 

Discharge:  Stream  flowed  at  consistent  level 

throughout  year,  declining  only  slightly  in 
late  summer  and  fall;  current  is  brisk  in 
several  riffle  areas 

Water  Quality:  Turbidity  low,  water 

well-oxygenated,  some  pH  depression  (below 
7.0);  leaf  litter  accumulations  present, 
especially  in  autumn 


Continued 
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Table  3.2  1.  Description  of  Habitat  Parameters  Present  in  FCRA  Streams 

Sampled  During  1979  Biological  Survey  (Continued,  Page  3 
of  14) 


Stream 


Description 


Second-Order  (Continued) 

Cache  Creek  (Continued) 

Vegetation:  No  aquatic  macrophytes  observed; 

benthic  algae  (and  invertebrates)  developed  on 
rocky  riffles  during  summer  and  fall 

Bank  Characteristics:  Banks  2-4  m  in  height  and 
steeply  eroded;  banks  covered  in  dense 
bottomland  forest 

Blue-Jones  Creeks  Avg.  Width:  Extremely  variable  from  2-15  m 

Avg.  Depth:  <.5  m  except  in  impounded  water,  where 
depth  exceeds  1.5  m 

Stream  Length:  2  miles 

Bottom:  80  percent  rock-rubble 

15  percent  sand-gravel 
5  percent  silt-mud 

(Some  bedrock  exposed  below  dam  downstream 
of  Highway  31  bridge) 

Habitat  Types:  50  percent  pool  (area  impounded  by 

lowhead  dam);  bottom  composed  of 
rock-rubble-sand-gravel-silt-mud 
50  percent  riffle  (sand-gravel- 
rock-rubble) 

Discharge:  Flow  ceased  during  mid-summer  and  did 

not  resume  until  fall;  water  volume  and 
depth  at  site  partially  maintained  by 
lowhead  dam 

Water  Quality:  Turbidity  low  throughout  study 

except  immediately  after  heavy  precipitation 
events;  heavy  accumulations  of  organic  detri¬ 
tus  in  fall;  some  depression  of  pH  below  7.0 

Vegetation:  Heavy  growth  of  water  willows  and 

benthic  algae 

Bank  Characteristics:  Little  defined  bank; 

floodplain  characterized  by  shrubby  old  fields 
and  bottomland  timber 
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Table  3.2-1.  Description  of  Habitat  Parameters  Present  in  FCRA  Streams 

Sampled  During  1979  Biological  Survey  (Contiued,  Page  4  of 
14) 


Stream 


Description 


Third-Order 

Fourche  Maline  Avg.  Width:  5-6  m 

Avg .  Depth:  1  m 

Stream  Length:  14  miles 

Bottom:  65  percent  gravel 

25  percent  rock-rubble 
10  percent  silt-mud 

Habitat  Types:  50  percent  pool  (sand-silt-mud) 

50  percent  riffle  (rock-rubble- 
gravel) 

Discharge:  Flow  maintained  throughout  study,  in 

part  by  the  reservoir  located  upstream,  flow 
slightly  elevated  in  June  visit,  falling  in 
late  summer  and  fall;  overall  current  is  brisk 
but  somewhat  sluggish  in  long  pools 

Water  Quality:  Water  low  in  turbidity,  somewhat 
cooler  than  other  streams,  and  with  a  slight 
green  tint;  some  pH  depression  (below  7.0) 
observed;  organic  detritus  primarily  in  fall 

Vegetation:  Little  development  of  benthic  algae 

but  dense  beds  of  aquatic  macrophytes;  water 
willow  developed  in  summer  and  fall 

Bank  Characteristics:  Bank  generally  <1  m  in 
height,  with  moderate  to  little  erosion; 
floodplain  characterized  by  grazed  bottomland 
timber,  floodplain  narrow 

Brazil  Creek  Avg.  Width:  2-4  m 

Avg.  Depth:  <.5  m 

Stream  Length:  10  miles 

Bottom:  60  percent  rock-rubble 

40  percent  silt-mud 

Habitat  Types:  80  percent  pool  (rock-rubble-silt- 

mud) 

20  percent  riffle  (rock-rubble, 
some  silt-mud) 
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Table  3.2-1.  Description  of  Habitat  Parameters  Present  in  FCRA  Streams 

Sampled  During  1979  Biological  Survey  (Continued,  Page  5 
of  14) 


Stream 


Description 


Third-Order  (Continued) 

Brazil  Creek  (Continued) 

Discharge:  Stream  exhibits  rapid  rise  and  fall 

after  precipitation  events  and  did  so  during 
May  visit;  otherwise  discharge  declined  during 
the  summer  and  fall,  with  little  flow  during 
fall  visit;  beaver  dam  had  been  constructed 
prior  to  fall  visit,  this  dam  raised  water 
level  but  greatly  reduced  current  speed 

Water  Quality:  Stream  turbid  throughout  study;  pH 
did  fall  below  7.0  during  study;  organic 
detritus  accumulations  primarily  in  shaded 
pools 

Vegetation:  Few  aquatic  macrophytes  were  observed 

at  any  time  but  extensive  mats  of  benthic 
algae  and  diatoms  developed  during  the  summer 

Bank  Characteristics:  Banks  1-2  m  in  height  and 
steeply  eroded;  floodplain  is  grazed  pasture 
with  a  narrow  intermittent  strip  of  bottomland 
trees  along  the  stream 

Buck  Creek  Avg .  Width:  3-4  m 

Avg .  Depth:  <.5  m 

Stream  Length:  5  miles 

Bottom:  65  percent  sand-gravel 

20  percent  rock-rubble 
15  percent  silt-mud 

Habitat  Types:  90  percent  pool  (rock-rubble-sand- 

gravel-silt-mud) 

10  percent  riffle  (sand-gravel) 

Discharge:  Flow  generally  sluggish  except  in  iso¬ 

lated  riffles;  local  water  level  maintained 
throughout  year  by  lowhead  dam  downstream  of 
Highway  69  bridge;  stream  no  longer  flowing  by 
summer  and  only  a  trickle  was  in  evidence 
during  December 
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Table  3.2-1.  Description  of  Habitat  Parameters  Present  in  FCRA  Streams 

Sampled  During  1979  Biological  Survey  (Continued,  Page  6 
of  14) 


Stream 


Description 


Third-Order  (Continued) 

Buck  Creek  (Continued) 

Water  Quality:  Low  turbidity  throughout  study  but 
a  slight  green  tint  was  present  in  the  spring 
and  summer;  organic  detritus  along  shores  and 
shallows 

Vegetation:  Dense  beds  of  water  willow  were 

present  from  spring  through  December  in 
shallow  waters  and  moist  bars;  no  dense 
development  of  benthic  flora  observed 

Bank  Characteristics:  Banks  1-5  m  in  height, 
generally  1-2  m;  little  bank  erosion; 
floodplain  primarily  pastured  but  narrow  band 
of  bottomland  trees  occurs  along  stream 

Kanniatobbee  Avg.  Width:  3-4  m 

Avg.  Depth:  <.5  m 

Stream  Length:  3  miles 

Bottom:  60  percent  rock-rubble 

40  percent  sand-gravel 

Habitats:  50  percent  pool  (sand-gravel) 

50  percent  riffle  (rock-rubble) 

Discharge:  At  sampling  point,  stream  drains  area 

of  rugged  topography  and  timbered  slopes; 
stream  was  flowing  at  each  visit,  somewhat 
elevated  at  spring  visit  but  falling  through 
the  summer  and  fall 

Water  Quality:  Low  turbidity  throughout  study;  pH 
level  below  7.0  recorded  during  study;  little 
organic  matter  present 

Vegetation:  Dense  beds  of  water  willow  developed 

in  summer  and  fall;  very  thick  coatings  of 
diatoms  and  algae  developed  on  rocks  in  the 
spring  and  were  present  throughout  summer, 
declining  in  fall 
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Table  3.2  1.  Description  of  Habitat  Parameters  Present  in  FCRA  Streams 

Sampled  During  1979  Biological  Survey  (Continued,  Page  7 
of  14) 


Stream 


Description 


Third-Order  (Continued) 

Kanniatobbee  (Continued) 

Bank  Characteristics:  Virtually  no  floodplain  or 
stream  banks  north  of  bridge  as  stream  grades 
immediately  into  rugged  timbered  (Oak-Pine) 
slopes;  south  of  bridge,  banks  are  1-2  m  in 
height  and  eroded,  floodplain  is  in  bottomland 
forest  which  was  extensively  cut  during  the 
summer 

Morris  Creek  Avg.  Width:  9-11  m 

Avg.  Depth:  <.5  m 

Stream  Length:  12  miles 

Bottom:  85  percent  rock-rubble 

15  percent  silt-mud 

Habitat  Types:  40  percent  pool  (rock-rubble-silt- 

mud) 

30  percent  riffle  (rock-rubble) 

30  percent  shallows  (rock-rubble- 
silt-mud) 

Silt-mud  found  along  stream  perimeter, 
rock-rubble  in  main  channel 

Discharge:  Flow  maintained  throughout  year,  rising 

and  falling  sharply  during  summer  visit  then 
decreasing  during  the  fall 

Water  Quality:  Turbid  throughout  year,  especially 
following  rainfall  events;  little  accumulation 
of  organic  matter 

Vegetation:  Dense  beds  of  water  willow  developed 

in  rocky  shallows  and  moist  bars;  benthic 
flora  limited  for  the  most  part  to  filamentous 
algae  in  rocky  riffles 

Bank  Characteristics:  Banks  variable  (1-5  m)  in 
height,  averaging  1-2  m;  banks  steep  and 
eroded;  floodplain  is  bottomland  forest  and 
pasture 
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Table  3.2-1. 

Description  of  Habitat  Parameters  Present  in  FCRA  Streams 
Sampled  During  1979  Biological  Survey  (Continued,  Page  8 
of  14) 

Stream 

Description 

Third-Order  (Continued) 


Oak  Creek 

Avg.  Width:  10-12  m 

Avg .  Depth:  <1  m 

Stream  Length:  7  miles 

Bottom:  40  percent  rock-rubble 

40  percent  sand-gravel 

20  percent  silt-mud 

Habitat  Types:  90  percent  pool  (rock-rubble-sand- 

gravel-silt-mud) 

10  percent  riffle  (rock-rubble) 

Discharge:  Flow  generally  sluggish,  stream 

dominated  by  long  pools;  stream  ceased  to  flow 
during  summer  and  was  not  flowing  during 
subsequent  visits 

Water  Quality:  Low  turbidity  for  all  of  study, 
decreasing  somewhat  during  summer  and  fall; 
large  accumulations  of  organic  detritus  (leaf 
litter)  present,  especially  in  fall;  some 
depression  of  pH  (below  7.0)  noted 

Vegetation:  Few  aquatic  macrophytes  observed  but 

an  excellent  development  of  benthic  algae  and 
diatoms  occurred  during  the  summer 

Bank  Characteristics:  Banks  1-1.5  m  in  height  and 
moderately  eroded;  floodplain  consists  of  old 
field  and  pastured  bottomland  forest 

Mule  Creek 

Avg.  Width:  12-15  m  (above  ford)  3-5  m  (below  ford) 
Avg.  Depth:  <1  m 

Stream  Length:  2  miles 

Bottom:  70  percent  rock-rubble 

30  percent  sand-gravel 

Habitat  Types:  80  percent  pool  (rock-rubble-sand- 

gravel) 

20  percent  riffle  (rock-rubble) 

Continued 
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Table  3.2-1.  Description  of  Habitat  Parameters  Present  in  FCRA  Streams 

Sampled  During  1979  Biological  Survey  (Continued,  Page  9 
of  14) 


Stream 


Description 


Third-Order  (Continued) 

Mule  Creek  (Continued) 

Discharge:  Flow  generally  sluggish  except  in 

riffles  and  over  ford;  discharge  decreased 
during  summer  and  fall  and  larger  rocky 
riffles  were  exposed 

Water  Quality:  Stream  characterized  by  high 

alkalinity  and  hardness  (relative  to  most 
other  streams  sampled),  some  depression  in  pH, 
and  generally  clean  conditions;  little  organic 
detritus  present 

Vegetation:  Only  aquatic  macrophytes  observed  were 

Typha;  a  very  extensive  development  of  benthic 
diatoms  and  algae  was  observed  during  the 
summer  and  fall 

Bank  Characteristics:  Banks  generally  less  than 

1  m  in  height  with  little  evidence  of  erosion; 
floodplain  is  a  combination  of  open  pasture, 
timbered  slopes  and  bottomland  forest 

Muddy  Boggy  Creek  Avg.  Width:  8-10  m 

Avg.  Depth:  >1  m 

Stream  Length:  17  miles 

Bottom:  75  percent  sand-gravel 

10  percent  bedrock 
10  percent  rock-rubble 
5  pecent  silt-mud 

Habitat  Types:  95  percent  pools  (sand-gravel-silt- 

mud) 

5  percent  riffle  (bedrock,  rock, 
rubble) 

Pools  are  generally  deep  with  steep  sides, 
sluggish  flow,  and  numerous  snags  and  logjams 

Discharge:  Flow  generally  sluggish  but  continued 

throughout  the  year  decreasing  during  the 
summer  and  fall  after  a  sharp  rise  and  drop 
during  summer  visit 
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Table  3.2-1.  Description  of  Habitat  Parameters  Present  in  FCRA  Streams 

Sampled  During  1979  Biological  Survey  (Continued,  Page  10 
of  14) 


Stream 


Description 


Third-Order  (Continued) 

Muddy  Boggy  Creek  (Continued) 

Water  Quality:  Turbid  throughout  study  especially 
after  rainfall  events;  heavy  inputs  of  organic 
matter  in  the  form  of  leaf  litter  and  organic 
detritus 

Vegetation:  Little  benthic  flora  development  and 

aquatic  macrophytes  (water  willows)  limited  to 
shallow  waters  and  moist  banks  and  bars 

Bank  Characteristics:  Banks  1-10  m  in  height, 

averaging  1-3  m,  steep  and  severely  eroded; 
floodplain  primarily  dense  bottomland  forest 
(grazed  and  ungrazed) 

Sugarloaf  Creek  Avg.  Width:  12-15  m 

Avg .  Depth:  >1  m 

Stream  Length:  11  miles 

Bottom:  60  percent  rock-rubble 

20  percent  sand-gravel 
'  20  percent  silt-mud 

Habitat  Types:  80  percent  pool  (rock-rubble-sand- 

gravel-silt-mud) 

20  percent  riffle  (rock-rubble) 

Discharge:  Discharge  decreased  generally  through¬ 

out  the  study,  with  a  sharp  rise  and  fall 
during  summer  sampling;  stream  continued  to 
flow  throughout  year  with  few  areas  of 
streambed  becoming  exposed;  flow  generally 
brisk  in  riffles,  slow  in  pools 

Water  Quality:  Turbidity  present  but  declined 
during  the  summer  and  fall  except  after 
rainfall  events;  generally  little  accumulation 
of  organic  matter  except  during  autumn  leaf 
fall;  pH  level  below  7.0  noted  during  study 

Continued 
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Table  3.2-1.  Description  of  Habitat  Parameters  Present  in  FCRA  Streams 

Sampled  During  1979  Biological  Survey  (Continued,  Page  11 
of  14) 


Stream 


Description 


Third-Order  (Continued) 

Sugarloaf  Creek  (Continued) 

Vegetation:  Aquatic  macrophytes  (water  willows) 
limited  to  rocky  bars  and  riffles;  little 
development  of  benthic  flora  observed) 

Bank  Characteristics:  Banks  generally  less  than 
1  m  in  height  and  little  evidence  of  bank 
erosion;  floodplain  consists  of  open  bottom¬ 
land  forest  and  pasture 

Peaceable  Creek  Avg.  Width:  8-10  m 

Avg.  Depth:  1  m  or  less 

Stream  Length:  8  miles 

Bottom:  40  percent  fine  sand 

40  percent  sand-gravel 
20  percent  gravel-rock 

Habitat  Types:  70  percent  pool  (sand-gravel) 

30  percent  riffle  (fine 
sand-rock-gravel ) 

Discharge:  Flow  generally  sluggish  in  pools,  rapid 

in  riffles;  stream  flowed  throughout  study, 
decreasing  in  the  summer  then  increasing 
during  autumn. 

Water  Quality:  Generally  clear  except  after 
rainfall  events,  little  accumulation  of 
organic  matter  except  during  autumn  leaf  fall; 
pH  level  below  7.0  recorded  during  study. 

Vegetation:  Few  aquatic  macrophytes  observed  but 

excellent  growth  of  benthic  algae  during 
summer,  especially  in  riffle  areas. 

Bank  Characteristics:  Banks  3-5  meters  in  height, 
very  steep  and  highly  eroded;  stream  is 
bordered  by  dense  bottomland  forest. 

Continued 


3-95 


' 


BLM. 1/VTB3-2-1 . 12 
4/2/80 


Table  3.2-1.  Description  of  Habitat  Parameters  Present  in  FCRA  Streams 

Sampled  During  1979  Biological  Survey  (Continued,  Page  12 
of  14) 


Stream 


Description 


Third-Order  (Continued) 

Brushy  Creek  Avg.  Width:  15-18  m 

Avg.  Depth:  >1  m 

Stream  Length:  10  miles 

Bottom:  50  percent  sand-gravel 

30  percent  rock-rubble 
20  percent  silt-mud 

Habitat  Types:  95  percent  pool  (silt-mud-sand- 

gravel) 

50  percent  riffle  (rock-rubble) 

Discharge:  Stream  is  characterized  by  long 

sluggish  steep-sided  pools  with  short  swift 
riffles;  stream  continued  to  flow  throughout 
study  but  decreased  during  summer  and  fall. 

Water  Quality:  Stream  turbid  throughout  year  and 
declined  only  slightly  during  summer  and  fall 
inputs  of  organic  detritus  and  leaf  fall 
throughout  much  of  year. 

Vegetation:  Dense  beds  of  water  willows  developed 

during  summer  along  shore  and  in  shallows; 
limited  benthic  flora  development. 

Bank  Characteristics:  Banks  range  from  1-8  m  in 
height,  averaging  4-6  m,  steep  and  highly 
eroded,  floodplain  is  bottomland  forest 
(grazed  and  ungrazed). 


Fourth-Order 

James  Fork  River  Avg.  Width:  12—15  m 

Avg.  Depth:  Approximately  1  m 
Stream  Length:  9  miles 

Bottom:  60  percent  rock-rubble 

20  percent  bedrock 
20  percent  sand-gravel 


Continued 
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Table  3.2-1.  Description  of  Habitat  Parameters  Present  in  FCRA  Streams 

Sampled  During  1979  Biological  Survey  (Continued,  Page  13 
of  14) 


Stream 


Description 


Fourth-Order  (Continued) 

James  Fork  (Continued) 

Habitat  Types:  80  percent  pool  (rock-rubble- 

sand-gravel) 

20  riffle  (bedrock-sand-gravel) 
Exposures  of  bedrock  produce 
rapid  chutes  of  water. 

Discharge:  Stream  continued  to  flow  throughout 

year,  decreasing  slightly  in  summer  and  fall 
exposing  more  riffle  and  chute  area. 

Water  Quality:  Stream  turbid  in  sluggish  pools, 
clearer  in  areas  of  current;  turbidity 
decreased  during  the  summer  and  fall;  little 
organic  detritus  present. 

Vegetation:  Dense  beds  of  water  willows  developed 

during  the  summer  and  fall  in  shallow  quiet 
reaches;  benthic  flora  was  limited  but  did 
develop  in  the  fall  in  shallow  riffles. 

Bank  Characteristics:  Banks  3-5  m  in  height, 
steep,  with  severe  erosion  and  slumping; 
floodplain  is  predominantly  grazed  bottomland 
forest . 


Taloka  Creek  Avg .  Width:  3-5  m 

Avg.  Depth:  <1  m 
Stream  Length:  6  miles 

Bottom:  90  percent  sand-silt 

10  percent  gravel 
(<1  percent  rock) 

Habitat  Types:  60  percent  shallows  (sand-silt- 

gravel) 

35  percent  pool  (sand-silt) 

5  percent  riffle  (gravel-rock) 

Continued 


3-97 


BLM. 1/VTB3-2-1 . 14 
4/2/80 


Table  3.2-1.  Description  of  Habitat  Parameters  Present  in  FCRA  Streams 

Sampled  During  1979  Biological  Survey  (Continued,  Page  14 
of  14) 


Stream 


Description 


Fourth-Order  (Continued) 
Taloka  Creek  (Continued) 


Discharge:  Flow  maintained  throughout  the 

study  and  was  generally  brisk;  discharge 
consistent  throughout  the  year  rising 
only  in  response  to  heavy  rainfall 
events . 

Water  Quality:  Alkalinity  and  hardness  higher 
than  majority  of  streams  sampled;  turbid, 
but  turbidity  decreased  significantly 
during  the  study;  little  organic  matter 
present . 

Vegetation:  No  aquatic  macrophytes  observed 

during  study  and  limited  development  of 
benthic  flora. 

Bank  Characteristics:  Banks  5-8  m  in  height, 
steep,  and  severely  eroded;  floodplain  is 
active  pasture  with  a  fringe  of  trees 
along  stream  bank. 


*  Quantitative  data  and  characteristics  for  these  parameters  may  vary 
significantly  over  a  period  of  hours,  days,  or  annually. 

Note:  Stream  mileages  are  listed  for  mainstream  only;  all  intermittent 

tributaries  are  excluded.  Where  stream  source  was  within 
property  boundary,  mileage  measurements  began  with  the  first 
perennial  headwater  segment. 

Source:  Environmental  Science  and  Engineering,  Inc.,  1980. 
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Bottom  type  is  closely  related  to  streamflow  and  current  conditions.  Finer 
materials  are  usually  found  in  areas  of  slower  current  and  lower  discharge, 
while  the  coarser  materials  are  associated  with  areas  of  faster  current  and 
higher  discharge,  such  as  riffles.  Geological  and  watershed  characteristics 
also  influence,  and  may  limit,  the  types  of  bottom  materials  found  in  a  stream. 

Benthic  invertebrates  are  most  selective  of  bottom  type,  and  a  diverse  and 
abundant  benthos  is  usually  associated  with  coarser,  stable  substrates 
such  as  rocky  riffles.  Fine  substrates  such  as  mud  and  silt  usually  support 
a  benthos  low  in  diversity  but  often  high  in  abundance  or  biomass. 

Among  fish,  there  is  also  some  selectivity  of  bottom  type.  Notable  are 
the  darters  which  are  usually  associated  with  gravel  or  rock  riffles,  and 
carp,  catfish,  and  suckers  which  are  usually  associated  with  soft  bottoms. 

Figure  3.2-1  shows  typical  rocky  riffle  and  sluggish  pool  habitats  found  in 
the  study  area. 

Cover 

Stream  cover  consists  of  aquatic  macrophytes,  snags, logjams,  and  various 
types  of  debris.  In  the  FCRA  streams,  cover  is  provided  largely  by  numerous 
snags  and  fallen  logs,  with  dense  beds  of  aquatic  macrophytes,  primarily 
water  willow,  along  stream  margins,  shallow  bars,  and  mudflats.  No  other 
submergent  or  emergent  aquatic  vascular  plants  were  observed  with  any  regularity 
during  the  study. 

Stream  cover  is  most  important  to  fish,  as  a  number  of  groups  require  cover 
for  spawning  activities  or  spend  a  majority  of  their  time  associated  with 
cover.  Low  current  cover  areas  reduce  the  amount  of  effort  required  by  fish 
to  retain  their  position  in  a  stream  reach. 

Hydrologic  Characteristics 

All  streams  vary  in  streamflow  and  discharge  on  a  seasonal  basis,  and 
respond  to  precipitation,  usually  in  a  predictable  manner.  Drainage  area, 
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FOUND  TO  BE  TWO  MAJOR  AQUATIC  HABITAT  TYPES  IN  SOUTHEASTERN  OKLAHOMA  STREAMS;  A  ROCK-HARDPAN 
RIFFLE  IN  THE  FOURCHE  MALINE  (TOP)  CONTRASTS  A  LONG,  DEEP,  SLUGGISH  POOL  IN  BRUSHY  CREEK  (BOTTOM). 
THE  POOL  IS  CHARACTERISTIC  OF  MANY  STREAM  REACHES  AND  IS  DOMINATED  BY  VERY  FINE  SUBSTRATES. 


Figure  3.  2-1 

BUREAU  OF  LAND  MANAGEMENT 

TYPICAL  ROCKY  RIFFLE  AND  SLUGGISH 

WILDLIFE  STUDY 

POOL  HABITATS,  SOUTHEASTERN 

OKLAHOMA  FCRA 

Southeastern  Oklahoma 

SOURCE:  ENVIRONMENTAL  SCIENCE  AND  ENGINEERING,  INC.,  1980. 

Federal  Coal  Reserve  Area 

watershed  characteristics,  precipitation,  and  groundwater  inputs  all  influence 
the  amount  of  water  (discharge)  in  a  stream, the  flow  rate, and  temporal  changes 
in  both. 

The  Oklahoma  streams  studied  exhibit  a  discharge  regime  typical  of  midwest ern 
and  near-western  streams.  Discharges  are  greatest  in  spring  and  early  summer 
due  to  spring  thaw  and  precipitation.  Discharges  decrease  during  the  dry 
months  of  summer  and  early  fall  and  most  streams  in  the  FCRA  cease  to  flow  at 

some  point  during  this  dry  period.  Flow  returns  with  fall  rains  and  usually  con¬ 
tinues  throughout  the  winter.  Figure  3.2-2  illustrates  extremes  in  discharge  and 
streamflow,  typical  of  conditions  encountered  during  the  study. 

Perennial  and  intermittent  streams  may  differ  in  their  aauatic  biota.  Continuous 
flow  aids  in  producing  a  more  diverse  and  abundant  fauna,  while  intermittent 
conditions  will  limit  the  faunal  groups  that  are  successful  in  that  stream. 

All  streams  studied  are  designated  as  perennial, but  a  number  of  them  ceased 
to  flow  during  the  summer  or  fall. 

Another  hydrologic  parameter  of  biological  concern  is  current  speed  (flow  rate) .  As 
indicated  in  the  above  discussion,  current  speed  influences  bottom  charac¬ 
teristics  which,  in  turn,  influences  the  biota  present.  Therefore,  certain 
benthic  invertebrates  and  fish  will  be  associated  with  areas  of  swifter  cur¬ 
rent  such  as  riffles  and  shallow  chutes.  Examples  include  caddis  flies,  stone- 
flies,  certain  mayflies,  darters,  and  stonerollers.  In  general,  changes  in 
current  speed  parallel  those  in  discharge,  although  not  to  the  same  degree. 

Maximum  current  speed  is  limited  by  stream  gradient. 

Stream  Morphometry  and  Water  Depth 

Morphometry  and  depth  are  important  to  consider  for  several  reasons : 

Morphometry  influences  the  ratio  and  distribution  of  pool  and  riffle 
habitats . 

Morphometry  influences  water  depths,  an  important  factor  in  sustaining 
populations  through  periods  of  reduced  flow. 

Morphometry  influences,  via  depth,  the  growth  and  distribution  of 
aquatic  plants,  phytoplankton,  and  periphyton. 

Morphometry  influences,  to  some  degree,  water  level  changes,  bottom 
scour,  and  sediment  deposition  in  streams. 
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Figure  3.  2-2 

TYPICAL  VARIATION  IN  DISCHARGE  AND 
STREAMFLOW  IN  SOUTHEASTERN 
OKLAHOMA  STREAMS  (MULE  CREEK: 
SUMMER,  SPRING,  AND  WINTER) 

SOURCE:  ENVIRONMENTAL  SCIENCE  AND  ENGINEERING,  INC.,  1980. 


BUREAU  OF  LAND  MANAGEMENT 
WILDLIFE  STUDY 

Southeastern  Oklahoma 
Federal  Coal  Reserve  Area 


Therefore,  morphometry  can  indirectly  and  directly  affect  aquatic  organisms. 
The  basic  morphometry  of  the  FCRA  streams  is  characterized  by  long  uniform 
pools  broken  by  occasional  shallows  and  riffles. 

Streambank  Characteristics 

Although  not  an  integral  part  of  a  body  of  water,  the  interface  of  a  stream 
with  a  streambank  may  be  an  important  zone  in  the  aquatic  system.  A  number 
of  streambank  characteristics  are  important  aspects  of  overall  aquatic 
habitat : 

Undercutting  of  streambanks  can  provide  valuable  cover  and  refuge  for 
fish. 

Streambank  vegetation  can  provide  shading  for  fish  and  bank  vegetation 
that  encroaches  into  the  water  is  a  valuable  cover. 

Leaf  fall  and  fallen  trees  from  streambanks  add  a  large  amount  of 
organic  matter  and  cover  to  the  streams. 

Erosion  of  streambanks  adds  quantities  of  suspended  particles  and 
sediment  to  the  stream;  this  can  have  a  detrimental  effect  on 
in-stream  habitats  and  aquatic  organisms. 

Water  Quality 

Although  not  a  physical  feature  of  an  aquatic  system  such  as  bottom  type  or 
morphometry,  water  quality  is,  nevertheless,  of  paramount  importance  to  any 
aquatic  system.  Water  is  the  immediate  habitat  surrounding  all  aquatic 
organisms,  and  the  physical  and  chemical  characteristics  of  that  water  con¬ 
tinuously  and  significantly  affect  the  organisms  within. 

Water  quality  parameters  of  major  importance  include: 

Dissolved  oxygen 
PH 

Water  temperature 
Turbidity 

Alkalinity  and  hardness 

Toxic  substances  (e.g.  metals,  pesticides) 

Nutrients 


Within  certain  ranges  these  parameters  promote  a  healthy  flora  and  fauna. 
Outside  of  these  ranges,  there  is  increased  potential  for  mortality  and  changes 
in  species  composition.  A  detailed  discussion  of  water  quality  criteria  and 
requirements  of  aquatic  organisms  as  well  as  collected  water  quality  data 
follows  in  Section  3.2.4. 
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Stream  Types  and  Orders 

Two  general  types  of  streams  occur  in  -southeastern  Oklahoma,  and  each  is  some¬ 
what  distinct  in  habitat.  These  two  types  are  pictured  in  Figure  3.2-3. 


One  stream  t2^pe  is  the  lowland  stream.  The  lowland  stream  is  characterized  by 
lower  gradient,  sluggish  flow,  higher  turbidity,  and  an  abundance  of  softer 
substrates.  Pool  habitats  dominate,  and  the  lowland  streams  are  among  the 
larger  streams  studied. 


The  second  stream  type  is  the  headwater  stream,  which  is  characterized  by  higher 
gradient,  faster  flow,  a  steeper  hydrograph,  clearer  water  and  is  dominated 
by  rock-rubble-gravel  substrates.  Pools  and  riffles  are  more  equally  re¬ 
presented.  Headwater  streams  are  usually  smaller  than  the  lowland  streams. 


The  following  stream  segments  in  the  FCRA  could  be  considered  headwater  streams: 

Sugarloaf  Creek 
Owl  Creek 
Brazil  Creek 
Fourche  Maline 
Morris  Creek 
Blue-Jones  Creeks 
Kanniatobbee 

The  remainder  of  the  streams  sampled  could  be  considered  lowland  streams: 

James  Fork 
Oak  Creek 
Coal  Creek 
Peaceable  Creek 
Buck  Creek 
Brushy  Creek 
Muddy  Boggy  Creek 
Cache  Creek 
Mule  Creek 
Taloka  Creek 


The  above  differentiation  is  based  on  characteristics  present  at  the  stream 
sampling  sites.  A  stream  varies  considerably  from  source  to  mouth  and  is 
likely  to  fall  into  both  categories  at  some  point  along  its  length. 

Another,  and  more  traditional  method  of  classifying  streams,  utilizes  the 
concept  of  stream  order.  Table  3.2-1,  which  describes  each  stream  studied 
in  the  FCRA, lists  these  streams  in  increasing  stream  order. 
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or  uf-TONES  CREEKS  (TOP)  ARE  TYPICAL  HEADWATER  STREAMS,  WITH  HIGH  GRADIENT  AND  COARSE  SUBSTRATES. 
MUDDY  BOGGY  CREEK  (BOTTOM)  IS  A  TYPICAL  LOWLAND  STREAM,  WITH  SLUGGISH  FLOW,  HIGH  TURBIDITY,  AND 

FINE  SUBSTRATES. 


Figure  3.  2-3 

THE  TWO  GENERAL  TYPES  OF  STREAMS 
IN  THE  SOUTHEASTERN  OKLAHOMA  FCRA 

SOURCE:  ENVIRONMENTAL  SCIENCE  AND  ENGINEERING,  INC.,  1980. 


BUREAU  OF  LAND  MANAGEMENT 
WILDLIFE  STUDY 

Southeastern  Oklahoma 
Federal  Coal  Reserve  Area 
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Stream  order  is  a  numerical  description  based  on  tributary  relationships 
and  position  in  the  drainage  basin.  A  first-order  stream  is  one  with  no 
tributaries.  The  stream  resulting  from  the  confluence  of  two  first- 
order  streams  is  a  second-order  stream.  Two  second-order  streams  join 
to  form  a  third-order  stream,  and  so  on  (Hynes,  1970). 


Knowing  the  order  of  a  stream  or  stream  length  reveals  some  general 
information  on  flow  regime,  stream  size,  velocity,  and  gradient  relative 
to  other  streams  or  stream  lengths  in  the  watershed.  Order  may  also 
suggest  something  about  bottom  type  and  available  habitat. 


Using  the  stream-order  classification  system,  the  streams  sampled  during 

the  study  would  be  classified  as  follows  at  the  point  of  sampling: 

First-order  Coal  Creek 

Owl  Creek 

Second-order  Blue-Jones  Creek 

Cache  Creek 


Third-order  Brazil  Creek 

Brushy  Creek 
Buck  Creek 
Fourche  Haline 
Kanniatobbee 
Morris  Creek 
Muddy  Boggy  Creek 
Mule  Creek 
Oak  Creek 
Peaceable  Creek 
Sugarloaf  Creek 


Fourth-order  Taloka  Creek 

James  Fork 
Poteau  River 


Stream  orders  were  assigned  beginning  with  the  most  upstream  perennial 
reach  as  designated  on  BLM  surface  minerals  maps  based  on  USGS  1:24,000 
topographic  maps.  This  reach  is  therefore  considered  first-order  until 
it  joins  with  a  perennial  tributary,  then  becoming  a  secondary  stream. 
For  several  streams,  order  has  been  determined  by  the  Oklahoma  Water 
Resources  Board  (1976)  and  these  determinations  were  utilized  where 
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applicable.  It  should  be  apparent,  then,  that  stream  order  increases 
from  source  to  mouth. 

The  following  discusses  general  characteristics  of  streams  and  stream 
habitat  in  each  of  the  orders  of  streams  studied.  It  is  difficult  to 
generalize  over  a  broad  category,  but  certain  features  of  each  order 
should  be  discussed  (refer  to  Table  3.2-1). 

First  Order — The  only  study  streams  determined  to  be  of  the  first  order 
were  Owl  and  Coal  Creeks.  Owl  Creek  is  probably  typical  of  first-order 
stream  conditions.  It  is  approximately  5-10  meters  in  width  and  varies 
from  a  few  centimeters  to  over  1  meter  in  depth.  Bottom  type  is  domi¬ 
nated  by  rock  and  rubble  (80  percent)  with  some  gravel  (20  percent). 
Riffle  habitat  is  more  abundant  (60  percent)  than  pool  (40  percent.) 
Riffles  are  primarily  rock  and  rubble,  while  the  pools  are  largely 
gravel-bottomed . 

Even  at  the  time  of  the  May  sampling,  Owl  Creek  had  reduced  flow,  with 
numerous  expanses  of  exposed  stream  bed  and  a  number  of  pools  cutoff 
from  the  main  stream.  Turbidity  was  relatively  moderate,  and  a  heavy 
development  of  periphyton  (diatoms  and  algae  attached  to  rocks,  sticks, 
and  similar  substrates)  was  in  evidence. 

In-stream  cover  consists  of  a  few  fallen  trees,  snags,  and  aquatic 
macrophytes  (water  willow).  Overall  cover  is  average  for  the  streams 
s  tudied . 

Benthic  invertebrates  and  riffle-dwelling  fish  would  find  valuable  habi¬ 
tat  in  Owl  Creek,  if  flow  was  more  consistent  through  the  year.  With 
relatively  moderate  turbidity  and  deep  pools  present,  the  sunfishes  and 
many  of  the  minnows  and  shiners  probably  would  be  more  common  than 
during  study.  The  observed  development  of  aquatic  macrophyte  popula¬ 
tions  especially  enhance  Owl  Creek  for  the  sunfishes. 
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First  order  streams  are  typically  higher  in  gradient,  resulting  in 
greater  velocity  with  more  scouring  of  the  stream  bed.  This  results  in 
coarser  bottom  composition  (e.g.,  rock,  rubble,  and  gravel).  First- 
order  streams  would  tend  to  have  sharp  seasonal  changes  in  flow,  and  may 
often  be  intermittent  unless  receiving  continuous  groundwater  inputs. 

Second-Order — Second-order  streams  are  characterized  by  having  at  least 
one  incoming  tributary,  and  therefore,  usually  a  larger  watershed. 
Gradient  is  reduced,  resulting  in  slower  current  velocity  and  generally 
finer  substrates  (e.g.,  small  rock,  gravel).  Streamflows  continue  to 
fluctuate  seasonally,  but  with  less  likelihood  of  complete  cessation  of 
flow.  Stream  width  generally  increases  in  response  to  increased  water 
volumes  entering  the  stream  bed. 

The  two  streams  determined  to  be  second-order  are  Blue— Jones  and  Cache 
Creeks.  In  the  study  area,  Blue-Jones  Creek  flows  into  Eufaula  Reser¬ 
voir,  and  Cache  Creek  flows  into  a  partially  impounded  portion  of  the 
Arkansas  River.  Thus,  their  characteristics  are  somewhat  altered  by 
man-made  development  (see  Table  3.2-i). 

Third-Order — -A  majority  of  the  streams  studied  are  third-order  streams, 
and  are  listed  earlier  (see  Table  3.2-1).  A  third-order  stream  is 
formed  by  the  confluence  of  two  or  more  second-order  streams.  In 
general,  the  drainage  area  increases  as  does  the  discharge  (volume). 
Gradient  and  velocity  decrease,  streams  become  more  sluggish,  and  bottom 
sediments  become  finer. 

Third  order  streams  are  usually  perennial.  Even  though  streamflow  will 
decrease  during  the  drier  periods,  seasonal  fluctuations  will  not  be  as 
marked  as  in  lower-order  streams.  In-stream  cover  in  the  form  of  snags 
and  logjams,  as  well  as  aquatic  macrophytes,  are  more  abundant. 

Riffle  habitat  generally  becomes  less  common  in  third-order  streams, 
with  extensive  deep  sluggish  pools  dominating.  As  a  result,  diversity 
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of  fish  and  benthic  species  decreases  and  the  habitats  available  favor 
such  fish  groups  as  catfishes,  suckers,  and  some  of  the  sunfishes  and 
cyprinids.  Common  benthic  organisms  would  include  chironomids,  oligo- 
chaetes,  and  burrowing  mayflies. 

Given  the  above  description,  most  of  the  third-order  streams  studied  fit 
the  categories  reasonably  well.  At  bridge  sites  on  these  streams,  rock 
and  rubble  bottoms  and  deep  pools  are  most  common;  however,  away  from 
those  areas  of  alterations,  the  more  typical  conditions  discussed  above 
appear . 

Fourth-Order — The  higher  stream  orders  are  characterized  by  greater 
widths  and  depths  and  more  stable  discharges.  Because  they  drain  a 
larger  watershed,  higher-order  streams  carry  a  larger  water  volume  and 
are,  with  few  exceptions,  perennial.  Taloka  Creek  is  considered  a 
fourth-order  stream  at  the  point  of  sampling,  as  are  the  Poteau  River 
and  its  James  Fork  tributary. 

The  above-mentioned  streams  maintained  relatively  stable  discharge 
throughout  the  study,  and  for  the  most  part  are  characterized  by  long 
sluggish  pools,  uniform  (generally  soft)  substrates  and  isolated  riffle 
areas.  The  sustained  flow  and  water  volume  characteristics  allow  these 
streams  to  support  a  greater  standing  crop  or  biomass  of  fish.  However, 
diversity  of  aquatic  biota  would  be  reduced  by  the  relatively  low 
diversity  of  habitat  and  bottom  types. 

Factors  Affecting  Aquatic  Habitats 
A  number  of  external  factors  or  conditions  greatly  influence  stream 
characteristics  and  play  a  significant  role  in  determining  what  aquatic 
habitats  will  occur.  Important  factors  include  watershed  land  use, 
geology  and  topography,  and  climate.  Floodplain  erosion,  sediment  depo¬ 
sition  in  streams  and  summer  drought  conditions  have  been  identified  as 
major  water  resources— related  problems  in  southeastern  Oklahoma  (USDA, 
1966). 
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Watershed  Land  Use — The  influence  of  land  use  upon  aquatic  systems  is 
related  to  what  kind  of  materials  and  substances  enter  a  stream  via 
surface  and  subsurface  water  inputs.  Eroded  or  cultivated  areas  will 
result  in  increased  amounts  of  soil  and  sediments  entering  a  stream. 
Pesticide  usage  in  a  watershed  will  introduce  those  same  pesticides  into 
a  stream.  Surface  mining  activities  potentially  produce  runoffs  con¬ 
taining  acids,  metals,  and  other  dissolved  solids  which  can  have  toxic 
effects  on  aquatic  organisms. 

In  southeastern  Oklahoma,  a  majority  of  the  watersheds  are  pastured  or 
timbered;  only  a  small  fraction  of  the  land  is  cultivated.  Therefore, 
pesticide,  soil,  and  sediment  levels  entering  streams  are  considerably 
less  than  in  areas  with  extensive  agricultural  production.  A  number  of 
surface  mines  exist  in  the  area  and  likely  contribute  some  potentially 
toxic  materials,  as  well  as  soils  and  sediments,  to  the  streams.  Heavy 
grazing  and  timber  harvesting  can  increase  soil  erosion  and  result  in 
increased  turbidity  and  nutrient  levels. 

Geology  and  Topography — The  geology  of  an  area  influences  regional 
stream  characteristics  in  several  ways: 

Water  quality  parameters,  notably  alkalinity,  hardness,  dissolved 
minerals,  and  productivity  are  influenced  by  watershed 
geology. 

The  type  and  quantity  of  sediments  entering  a  stream  are  influenced 
greatly  by  geological  (soils)  characteristics. 

Geologic  and  topographic  characteristics  are  major  determinants  of 
the  type  and  distribution  of  stream  bottoms  found  in  a 
region. 

Geology,  for  the  most  part,  determines  soil  types.  In  turn,  the  types 
of  soil  found  in  a  watershed  influence  physical  and  chemical  water 
quality  parameters  in  receiving  streams.  Certain  soils  are  more  easily 
eroded,  and  soils  exhibit  significant  differences  in  productivity  and 
mineral  content  (see  Section  1.1.3,  Geology  and  Soils). 
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Erodibility  and  composition  of  materials  overlaying  bedrock  influences 
stream  cutting  and  stream  bottom  characteristics  such  as  bedrock 
exposures  and  the  presence  of  distribution  of  rock  and  rubble. 

In  southeastern  Oklahoma,  a  majority  of  the  streams  will  remain  consist¬ 
ently  turbid  throughout  the  year,  regardless  of  land  use,  even  during 
periods  of  low  flow.  This  is  due  to  streams  cutting  through  fine  soil 
materials  and  thereby,  continually  picking  up  a  fine  sediment  load. 

Many  of  the  soils  are  high  in  clay  content,  and  these  fine  clay  par¬ 
ticles  remain  in  suspension  for  long  periods  of  time. 

Streams  passing  over  bedrock  or  rock-rubble  will  pick  up  limited  tur¬ 
bidity  from  the  bottom,  and  its  turbidity  characteristics  will  largely 
be  determined  by  watershed  geology  and  land  use. 

Topography 

Closely  associated  with  areal  geology,  topography  also  influences 
aspects  of  stream  habitat.  The  major  influence  is  that  upon  stream 
gradient  (slope,  or  vertical  change  over  distance).  Gradient,  in  turn, 
influences  bottom  composition  and  strearaflow  characteristics.  As  dis¬ 
cussed  above,  there  are  significant  general  differences  between  the 
h igher~ gradient  headwater  streams  and  lower— gradient  bottomland 
streams . 

Topography  also  affects  rapidity  and  quantity  of  surface  runoff.  In 
high-topography  areas,  surface  runoff  is  generally  more  rapid  and 
constitutes  a  greater  percentage  of  precipitation  received  than  in 
low-topography  areas.  Streams  in  watersheds  with  more  rugged  topography 
often  receive  greater  inputs  of  eroded  materials;  however,  streams  in 
this  type  of  topography  are  usually  of  higher  gradient,  and  turbid 
inputs  are  usually  flushed  downstream  rapidly. 
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3.2.2  Fisheries 

The  fish  community  is  a  significant  part  of  any  aquatic  system: 
Ecologically,  fish  are  at  the  top  or  at  upper  levels  in  aquatic  food 
chains.  They  feed  on  aquatic  plants,  aquatic  invertebrates  or  other 
fish,  and  some  are  consumed  by  other  fish  or  by  higher  organisms  such  as 
birds  or  humans.  Practically,  fish  may  represent  a  recreational  or 
economic  resource  of  some  value,  especially  if  a  sizeable  sport  fishery 
or  commercial  fishery  is  present. 

Presentation  of  Data 

Table  3.2-2  summarizes  fish  collections  from  each  of  the  sampled  streams 
and  Table  3.2-3  presents  life  and  natural  history  information  for  each 
species  collected,  including  a  brief  statement  of  habitat  requirements. 
Detailed  data  from  each  fish  collection  is  presented  in  tabular  form  in 
Appendix  C.  Appendix  Table  C-2  presents  a  list  of  fish  species 
collected  in  southeastern  Oklahoma  streams  by  various  investigations. 

The  fish  community  of  the  sampled  Oklahoma  streams  is  dominated  by 
sunfish  (Lepomis  spp.),  shiners  (Notropis  spp.),  topminnows  (Fundu lus 
spp.),  and  silversides  (Labidesthes  spp.).  In  slightly  over  half  of  the 
streams  sampled,  sunfish  appear  to  be  the  dominant  genus;  the  remaining 
streams  are  dominated  by  shiner  species.  Based  on  comparisons  of 
individual  collections,  sunfish  were  especially  dominant  in  the  spring 
collections.  Shiners  took  over  a  dominant  position  in  the  fall 
collections.  In  total,  slightly  more  shiners  were  collected. 

The  most  commonly  collected  species,  in  order  of  decreasing  represen¬ 
tation  in  collections,  are:  red  shiner  (Notropis  lutrensis),  longear 
sunfish  (Lepomis  megalotis),  unidentified  sunfish  species  (Lepomis 
spp.),  bigeye  shiner  (Notropis  boops),  blackspotted  topminnow  (Fundulus 
olivaceus ) ,  brook  silverside  (Labidesthes  sicculus),  and  the  central 
stoneroller  (Campostoma  anomalum) . 
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lable  3.2-2.  Percent  Occurrence*  of  Fish  Species  Collected  from  Streams  of  the  Southeastern  Oklahana  FCRA 


Species 


Gizzard  stiad 
CenLral  stooeroller 
Golden  sliiner 
Enerald  shiner 
bigeye  sliiner 
Pugnose  minnow 
Bed  sliiner 
Kedfin  sliiner 
Mimic  sliiner 
Steelcolor  sliiner 
Colorless  sliiner 
Sliiner  sp. 
blunt  nose  minnow 
bullhead  minnow 
Suckenumlh  minnow 
Snnl liiuulh  buffalo 
Spotted  sucker 
Golden  redhorse 
black  L>ul  Uiead 
Yellow  bullhead 
Uiannel  catfish 
Tadpole  madtom 
Freckled  madtom 
blaokstripe  topminnuw 
blackspotted  topminnuw 
Misquitof  i  si  i 
brook  silverside 


Blue- 

Jones  Brazil  Brushy  Buck  Caclie  Coal 


12.6 


6.2 

10.5 

1.9 

0.6 

3.6 

3.1 

15.3 

31.5 

13.0 

1.0 

1.6 

9.1 

10.0 

2. A 

1.9 

1.9 

0.8 

7. A 

1.8 

1.6 

1.9 

3.9 

9.0 

2.8 

0.6 

l.A 

Fourche- 

Janes 

Kaimia- 

Middy 

Maline 

Fork 

tobbee  Morris 

boggy 

5.6 

29.2 

2.5 

2.9 

2.5 

5.8 

2.2 

20.0 

5.0 

23.1 

26.1 

17.3 

A7.7 

10.1 

1.5 

10.0 

8.7 

1.5 

2.3 

A. 6 

1.5 

6.7 

2.3 

2.5 

5.8 

3.1 

3.1 


Peace¬ 

Sugar- 

Male 

Oak 

Owl 

able 

loaf  litloka 

1.0 

0.8 

8.2 

12.5 

1.0 

13.8 

A9.5 

O.A 

1.0 

10.0 

15.7 

71.7 

6.1 

A. 8 

1.5 

O.A 

2.2 

1.5 

A.8 

1.1 

0.8 

6.9 

7.5 

A.A 

O.A 

1.0 

0.8 


1.9 


5. A 

1.1 

0.8 

0.6 

39.6 

21.0 

1.9 

9.0 

12.3 

0.8 

6.5 

0.6 

1.8 

A3.0 

1.1 

2.3 

1.0 

12.1 

6.5 

13.0 

28.1 

2.3 

A. 6 
0.8 
A. 6 


20.0 

6.7 

A. 9 

0.8 

28.6 

11.2 

lb. 5 

1.0 

10.0 

20.6 

13.8 

1.1 

17.5 

12.5 

18.6 

28.6 

0.7 

3.3 

Continued 
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Table  3.2-2.  Percent  Occurrence*  of  Fislt  Species  Collected  from  Streams  of  Lite  Southeastern  Okldionva  FCKA 
(Continued,  page  2  of  2) 


Species 


Blue- 

Jones  Brazil  Brushy  ‘Buck  Cache 


Fourche-  Janes  Kannia-  Muddy 

Coal  Maline  Fork  tobbee  Morris  Boggy  Mile  Oak 


Peace-  Stiga  r- 

Owl  able  loaf  Tahka 


Wa  mouth 

2.5 

2.9 

1.5 

6.6 

0.4 

Green  sunfish 

5.2 

8.1 

0.9 

0.6 

4.5 

7.9 

2.5 

1.9 

1.0 

0.8 

0.4 

Orai igespot ted  sunfish 

0.8 

2.8 

7.8 

1.8 

2.3 

2.5 

1.9 

9.8 

3.0 

19.0 

0.7 

2.2 

Bluegill 

4.2 

9.7 

0.9 

8.4 

3.6 

1.1 

17.5 

1.0 

1.5 

20.6 

4.6 

9.5 

35.1 

2.2 

10.9 

Umgear  sunfish 

7.3 

1.6 

20.4 

12.3 

15.3 

2.8 

5.6 

3.1 

7.5 

4.8 

13.7 

5.4 

1.1 

Kedear  sunfish 

0.6 

3.9 

22.3 

4.8 

12.7 

11.0 

0.8 

Sunfisti  sp.  t 

7.3 

10.5 

10.2 

25.3 

19.8 

8.3 

15.7 

7.5 

3.8 

1 .5 

1 .1 

S|xxLed  bass 

0.6 

1.5 

0.8 

4.6 

Largeiiouth  bass 

1.6 

1.8 

1.0 

0.8 

White  crappie 

1.4 

2.3 

2.3 

0.7 

0.4 

Orangethroat  darLer 

23.9 

0.7 

Red  fin  darter 

1.0 

2.4 

1.4 

2.3 

1.0 

0.7 

Log|ierdi 

0.9 

1.1 

1.0 

0.7 

Blackside  darter 

1.1 

0.8 

Slendeihead  darLer 

3.8 

Uisky  darter 

TU1AL  MJMBER  INDIVIDUALS 

96 

124 

108 

154 

111 

72 

89 

130 

40 

104 

130 

102 

130 

21 

134 

91 

247 

TU1AL  MJMBER  SPECIES 

11 

15 

16 

17 

14 

7 

14 

16 

13 

17 

14 

13 

18 

7 

15 

12 

12 

DIVERSITY  INDEX 

2.52 

3.21 

3.03 

3.11 

3.30 

1.70 

3.05 

2.79 

3.15 

3.32 

2.61 

2.89 

3.38 

2.36 

2.79 

2.35 

1.39 

E(JJ  LIABILITY  INDEX** 

0.73 

0.87 

0.72 

0.71 

1.00 

0.57 

0.86 

0.63 

1.00 

0.82 

0.57 

0.77 

0.83 

1.00 

0.67 

0.58 

0.25 

CATCH/METER  SEINED 

1.3 

0.7 

1.3 

1.05 

0.7 

0.7 

0.3 

0.7 

0.3 

0.3 

1.0 

0.5 

1.4 

0.13 

0.8 

1 .05 

1.9 

*  Percentages  roumled  to  first  decimal  point. 

1  Sunfish  sp.  includes  all  leponiis  sp.  too  small  (leas  tlian  1.5  indies  in  length)  for  accurate  species  identification, 
oee  the  Discussiui  of  Data  section  in  this  dtajuer  for  foniulas  aid  discussion  of  t*|uilabiliLy  mti  diversity  indices. 

Source:  Envi  eminent  a  1  Science  ami  Engineering,  Inc.,  1980. 
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Table  3.2-3.  Life  and  Natural  History  Information  for  Each  Fish  Species  Collected  During  the  Southeastern  Oklahoma  Study 


Relative  Most  Common 

Common  Name  Abundance*  Streams!  Food  Habits  Stream  Type 


Spawning 

Habitat  Association  Requirements 


Gizzard  shad 

C 

Cache 

Filter  feeders 
on  zooplankton 
and  detritus 

Prefer  lakes,  ponds, 
and  large  rivers; 
quiet  streams 

Pools  and  quiet 
backwaters 

Quiet  protected 
waters 

Central  stoneroller 

A 

James  Fork 
Taloka 

Periphytic  algae 
and  diatoms 

(Hear,  moderate  to 
high  gradient,  cool, 
permanent  flow 

Gravel  or  rock 
riffles 

Gravel  beds 

Golden  shiner 

0 

Kanniatobbee 

Algae  and 
invertebrates 

Clear,  sluggish 
streams  with  little 
vegetation;  prefers 
lakes  and  impoundments 

Quiet  pools 

Vegetation 

Emerald  shiner 

0 

Morris 

Invertebrates 

Clear  streams  with 
moderate  to  low 
gradient 

Gravel  areas 

Gravel  beds 

Bigeye  shiner 

A 

Sugar loaf 
James  Fork 
Morris 

Invertebrates 

Moderate  sized  clear 
streams  with  high 
gradients 

Sand,  gravel,  rock 
areas  with  aquatic 
vegetation 

Pugnose  minnow 

0 

Kanniatobbee 

Invertebrates 

Clear  lowland  streams 
and  low  gradient 
upland  streams 

Sandy  areas  with 
vegetation 

Red  shiner 

A 

Taloka 

Muddy  Boggy 

Invertebrates 

Small  streams 

Wide  variety  of 
habitats 

Wide  variation 
in  spawning 
sites 

Redfin  shiner 

C 

Cache 

Fourche- 

Maline 

Morris 

Invertebrates 

Sluggish  lowland 
streams 

Slow  gravel  riffles, 
sluggish  pools 

Slower  gravel 
riffles 

Mimic  sliiner 

0 

Brazil 

James  Fork 

Invertebrates 
and  algae 

Larger  streams  and 
rivers 

Over  gravel  or 
hard  bottoms 

Continued 
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Table  3.2-3.  life  and  Natural  History  Information  for  Each  Fish  Species  Collected  During  tte  Soutlieastem  Oklahoma  Study 
(Continued,  page  2  of  5) 


Camion  Name 

Relative 

Abundance* 

Most  Common 
Streams! 

Food  Habits 

Stream  Type 

Habitat  Association 

Spawning 

Requirements 

Steelcolor  si  liner 

C 

Middy  Boggy 
James  Fork 
Peaceable 

Invertebrates 

Moderate  to  large 
clear  streams 

Gravel  areas 

Logs  or  tree 
roots 

Colorless  slriner 

0 

Brushy 

Probably 

invertebrates 

Moderate  sized 
streams 

Beds  of  aquatic 

vegetation, 

notably  water  willows 

Unknown 

Bluntnose  minnow 

C 

Peaceable 

Cache 

Oak 

Invertebrates, 
algae,  plankton 

Wide  variety;  most 
abundant  in  clear 
streams  with  gravel 
bottoms 

Slower  pools  and 
backwaters 

Stones  and 
debris 

Bullhead  minnow 

0 

Brushy 

Qnnivorous 

Sluggish  streams 

Pools  and  backwaters 

Stones  and 
other  debris 

Smallmouth  buffalo 

0 

Mile 

Bottom  feeder  on 
invertebrates 
and  plant 
material 

Clear  larger  streams 
and  rivers 

Spotted  sucker 

0 

Buck 

Bottom  feeder  on 
invertebrates 

Hard-bottomed  streams 
and  small  rivers 

Slow-moving ,  hard- 
bottomed  areas 

Riffles  above 
large  pools 

Golden  redhorse 

0 

Oak 

Bottom  feeder  on 
invertebrates 

Mxlerate-sized ,  lard- 
bottomed  streams  and 
rivers 

Bools  and  slower 
raceways 

Shallow 

riffles 

Black  bullhead 

0 

Buck 

Bottom  feeder  on 
invertebrates 
and  plant 
material 

Smaller  quiet  streams 
as  well  as 
impoundments 

Quiet  backwaters 
and  pools  over 
soft  bottoms 

Dense  vegeta¬ 
tion  or  other 
cover 

Yellow  bullload 

0 

Cache 

Invertebrates 
and  small  fish 

(Hear  streams  with 
aquatic  vegetation 

Dense  vegetation 
or  other  cover 

Qiannel  catfish 

0 

Middy  Boggy 

Qnnivorous 

Streams,  rivers, 
lakes,  and  ponds 

Deep  pools  with 
cover 

Holes  in  banks 
or  similar 

pennanent 

cover 


Continued 
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Table  3.2-3.  Life  and  Natural  History  Information  for  Each  Fish  Species  Collected  During  the  Southeastern  Oklahoma  Study 
(Continued,  page  3  of  5) 


Common  Name 

Relative 

Abundance* 

Most  Cannon 
Streams! 

Food  Habits 

Stream  Type 

Habitat  Association 

Spawning 

Requirements 

Tadpole  mad tom 

0 

Middy  Boggy 

Invertebrates 

Small  weedy  streams 
and  sluggish  rivers 

Soft  bottoms  with 
abundant  organic 
matter 

Logs,  boards, 
or  similar 
cover 

Freckled  mad tom 

0 

Middy  Boggy 

Moderate  to  large 
streams  with 
moderate  current 

Gravel  and  rocky 
areas,  sane  quiet 
waters 

Blacks tripe  topminnow 

0 

Buck 

Surface  feeder 
on  invertebrates 

Snail  slow  streams 

Quiet  waters  along 
pools  and  backwaters 

Vegetation, 

roots 

B Lacks  potted  topminnow 

A 

Blue-  Jones 
Brazil 

Surface  feeder 
on  invertebrates 

Small  slow  streams 

Quiet  waters  along 
pools  and  backwaters 

Vegetation, 

roots 

Mosquito  fish 

A 

Coal 

Mile 

Surface  feeder 
on  invertebrates 

Snail  to  moderate¬ 
sized  creeks 

Quiet,  shallow  pools 
and  backwaters 

Live-bearer 

Brook  silverside 

A 

Four  cl  ie- 
Maline 

Buck 

Male 

Surface  feeder 
on  invertebrates 

(Hear  streams 
and  lakes 

Calm  pools  and 
backwaters 

Aquatic  plants 
arid  solid 
substrates 

Warraouth 

0 

Kanniatobbee 

Fish  and 
invertebrates 

Primarily  lakes  and 
ponds  but  also 
in  sluggish  streams 
and  rivers 

Pools 

Vegetation, 
stump,  or 
other  large 
object 

Green  sunfish 

c 

Brazil 

Fourche- 

Maline 

Sugarloaf 

Fish  and 
invertebrates 

Small  streams 
and  ponds 

Pools 

Rocky  or 
gravel  areas 

Orangespotted  sunfish 

c 

Buck 

Fish  and 
invertebrates 

Snail  sandy  or 

mud-bottomed 

streams 

Continued 
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Table  3.2-3.  Life  and  Natural  History  Information  for  Each  Fish  Species  Collected  During  tte  Southeastern  Oklahoma  Study 
(Continued,  page  4  of  5) 


Common  Name 

Relative 

Abundance* 

Most  Common 
Streams t 

Food  Habits 

Stream  Type 

Habitat  Association 

Spawning 

Requirements 

Bluegill 

C 

Buck 

Brazil 

Invertebrates 
and  some  fish 

Clear  quiet  waters 
with  little 
vegetation 

Pools 

Longear  sunfish 

A 

Peaceable 

Taloka 

Brushy 

Mile 

Invertebrates 
and  fish 

(Hear,  hard-bottomed 
low-gradient  streams 

Quiet  pools 

Gravel  beds 

Redear  sunfish 

C 

Mile 

Oak 

Invertebrates , 
primarily  snails 

Primarily  lakes  and 
ponds  but  also  in 
clear  vegetated 
streams 

Quiet  pools  and 
backwaters 

Gravel  or  silt 
beds 

Spotted  bass 

0 

James  Fork 
Peaceable 

Invertebrates 
and  some  fish 

Snail ,  clear  streams 

Pools 

Largemouth  bass 

c 

Oak 

Invertebrates 
and  fish 

Primarily  lakes  arri 
ponds  but  also 
large  streams 

Deep,  quiet  pools 

Rock  or  gravel 
beds  or  other 
hard-bottom; 
quiet  water 

White  crappie 

0 

Goal 

Oak 

Invertebrates 
and  fish 

All  types  of  waters 

Submerged  cover  in 
deeper  pools 

Vegetation 

Orangethroat  darter 

c 

Blue-Jones 

Invertebrates 

Snail,  gravel- 
bottomed  streams 

Riffles 

Gravel  riffles 

Redfin  darter 

c 

James  Fork 
Brazil 

Invertebrates 

Clear,  mediun-sized 
low  to  moderate 
gradient  streams 

Sand  or  gravel 
riffles  in 
shallow  water 

Logperch 

0 

Brushy 

Fourche- 

Maline 

SSllble 

Invertebrates 

Clear,  lard-bottomed 
streams 

Deep  gravel  riffles 

Swift  riffles 
or  raceways 

Continued 
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Table  3.2-3.  Life  and  Natural  History  Information  for  Each  Fish  Species  Collected  During  the  Southeastern  Oklahoma  Study 
(Continued,  page  5  of  5) 


Common  Name 

Relative 

Abundance* 

Most  Common 
Streams! 

Food  Habits 

Stream  Type 

Habitat  Association 

Spawning 

Requirements 

Blackside  darter 

0 

Fourche- 

Maline 

Peaceable 

Invertebrates 

Clear  gravel-bottomed 
streams 

Moderate  current, 
quiet  pools 

Sand  or  gravel 
beds 

Slender head  darter 

0 

Middy  Boggy 

Invertebrates 

Larger  streams 
and  rivers 

Swift  areas  over 
sand  or  gravel 

Gravel  beds 

Dusky  darter 

0 

Middy  Boggy 

Invertebrates 

Moderate  to  large 
streams 

Gravel  riffles  or 
raceways  with  some 
type  of  cover 

Gravel  areas 

*  A  =  Abundance 
C  =  Common 
0  =  Occasional. 

t  Stream  or  streams  where  the  species  is  most  likely  to  be  found. 

Sources:  Environmental  Science  and  Engineering,  Inc.,  1980. 
Pflueger,  1975. 

Miller  and  Robison,  1973. 
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Other  common  members  of  the  fish  community  include  bluntnose  minnows 
(Pimephales  notatus) ,  mosquitofish  (Gambusia  affinis)  and  darters 
(Estheostoma  spp.,  Percina  spp.).  No  sport-sized  gamefish  were 
collected  during  the  study  although  a  few  large,  rough  fish  were 
collected.  Because  of  stream  size,  flow  conditions,  and  water  quality 
(dissolved  oxygen,  turbidity),  most  of  the  streams  sampled  probably  do 
not  support  any  significant  game  fishery,  with  the  possible  exception  of 
the  moderately  large  sunfish  which  seemed  to  be  frequent  in  many  of  the 
streams  sampled.  The  methods  and  intensity  of  seining  utilized  should 
have  been  sufficient  to  produce  a  representative  sample  of  the  whole 
fish  community. 

Discussion  of  Data 

In  order  to  illuminate  differences  between  streams,  the  range  of 
fisheries  characteristics,  and  potential  areas  of  habitat  degradation, 
some  indices  or  estimates  must  be  applied  to  fish  populations. 

Table  3.2-4  presents  a  detailed  breakdown  of  various  indices  and 
quantifications  for  each  fish  collection  made. 

Perhaps  the  most  commonly  made  estimates  are  those  of  abundance.  A 
number  of  techniques  exist  for  estimating  fish  populations,  most  of 
which  involve  time-consuming  mark-and-recapture  techniques  and  work 
adequately  only  in  confined  water  bodies.  Given  these  restrictions,  the 
most  practical  method  of  indexing  fish  populations  in  this  study  is  to 
express  fish  collections  in  terms  of  catch  per  unit  effort  (c/e).  Units 
of  effort  commonly  employed  are  meters  seined,  area  seined,  seine  hauls, 
or  time  spent.  Area  or  distance  is  perhaps  the  best  unit  of  effort,, 
because  it  provides  an  estimate  of  fish  density.  Distance  seined  is 
estimated  for  each  fish  collection.  Values  of  fish  per  meter  seined  are 
found  in  Tables  3.2—2  and  3.2—4. 

Another  index  of  value  in  describing  fish  populations  and  communities  is 
the  frequently-used  diversity  index  (Wilhm  and  Dorris,  1968).  This 
index  is  calculated  as  follows: 
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Table  3.2-4. 

Catch  per 
Stream  and 

Effort,  Diversity  Index  and  Equitability 
Collection,  and  for  Each  Stream  for  the 

Index  (for  Fish)  for  Each 
Entire  Study  Period 

Streams 

Spring 

Summer 

Fall 

Entire 

Study  Period 

Blue-Jones 

c/ e* 

0.4 

2.3 

— — 

1 . 3 1 1 

cTt 

2.45 

1.86 

— 

2.52*** 

E** 

0.87 

1.00 

— 

0.73*** 

Brazil 

c/ e 

0.2 

1.1 

0.8 

0.7 

2.37 

2.68 

2.76 

3.21 

E 

1.00 

0.90 

0.82 

0.87 

Brushy 

c/ e 

1.1 

1.5 

— 

1.3 

0.81 

3.15 

— 

3.03 

E 

0.50 

0.87 

— 

0.72 

Buck 

c/ e 

0.9 

1.2 

— 

1.05 

T 

2.56 

2.67 

— 

3.11 

E 

1.00 

0.60 

— 

0.71 

Cache 

c/e 

0.4 

1.0 

— 

0.7 

2.29 

3.05 

— 

3.30 

E 

1.17 

0.92 

— 

1.00 

Coal 

c/ e 

0.7 

— 

— 

0.7 

0.84 

0.62 

— 

1.70 

E 

0.40 

0.80 

— 

0.57 

Fourche  Maline  c/e 

0.03 

0 . 6 

— 

0.3 

s 

1.47 

3.02 

— 

3.05 

E 

1.17 

0.86 

— 

0.86 

James  Fork 

c/e 

0.7 

0.5 

0.8 

0.7 

d 

1.72 

3.00 

1.90 

2.79 

E 

0.67 

1.10 

0.71 

0.63 

Continued 
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Table  3.2-4.  Catch  per  Effort,  Diversity 
Stream  and  Collection,  and 
(Continued,  Page  2  of  3) 


Streams 


Spring 


Kanniatobbee 

c/e 

0.2 

2.69 

E 

1.13 

Morris  Creek 

c/ e 

0.05 

1.86 

E 

1.13 

Muddy  Boggy 

c/ e 

0.8 

d 

0.34 

E 

0.75 

Mule 

c/e 

0.5 

2.59 

E 

0.85 

Oak 

c/ e 

0.5 

2.58 

E 

1.00 

Owl 

c/ e 

0.1 

0.39 

E 

0.75 

Peaceable 

c/ e 

0.6 

2.02 

E 

0.61 
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Index  and  Equitability  Index  (for  Fish)  for  Each 
for  Each  Stream  for  the  Entire  Study  Period 


Entire 

Summer  Fall  Study  Period 


— 

0.5 

0.3 

— 

2.86 

3.15 

— 

1.00 

1.00 

0.3 

0.7 

0.3 

3.25 

2.78 

3.32 

0.86 

0.79 

0.82 

1.2 

— 

1.0 

3.16 

— 

2.61 

0.93 

— 

0.57 

0.5 

— 

0.5 

2.51 

— 

2.89 

0.89 

— 

0.77 

2.3 

— 

1.4 

2.97 

— 

3.38 

0.73 

— 

0.83 

0.1 

0.2 

0.13 

1.57 

0.79 

2.36 

1.00 

0.50 

1.00 

1.0 

— 

0.8 

2.44 

— 

2.79 

0.94 

— 

0.67 

Continued 
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Table  3.2-4.  Catch  per  Effort,  Diversity  Index  and  Equitability  Index  (for  Fish)  for  Each 
Stream  and  Collection,  and  for  Each  Stream  for  the  Entire  Study  Period 
(Continued,  Page  3  of  3) 


Streams 

Spring 

Summer 

Fall 

Entire 

Study  Period 

Sugarloaf  c/e 

1.5 

0.6 

— 

1.05 

1 

1.78 

2.45 

— 

2.35 

E 

0.64 

0.83 

— 

0.58 

Taloka 

c/ e 

-  1.3 

2.4 

— 

1.9 

0.70 

1.60 

— 

1.39 

E 

0.25 

0.50 

" 

0.25 

*  c/e 

=  Catch  per  unit  effort  as  number 

of  fish  per 

meter  seined. 

No.  fish/meter  seined. 

t  1  = 

Shannon-Weaver 

diversity.  (See  Discussion  of 

Data  section 

in  this  chapter.) 

**  £  = 

Equitability . 

(  See 

Discussion  of 

Data  section 

l  in  this  chapter.) 

tt  Mean 

of  all  individual 

collections . 

***  Composite  for  total 

collection. 

Source : 

Env  ir  oilmen  t  al 

Science  and  Engineering,  Inc., 

1980. 
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d  =  ^  (n^/N)  Log  (n-j_/N) 


where 


d 

i 

N 


diversity  index; 

number  of  individuals  in  i-th  species;  and 
total  number  of  individuals. 


The  diversity  index  has  traditionally  served  as  an  indicator  of  overall 
health  of  a  faunal  population  or  community  and  an  indicator  of  general 
water  quality.  A  low  index  value  indicates  that  only  a  few  species 
make  up  a  majority  of  the  fauna,  suggesting  that  environmental  stresses 
are  present  which  eliminate  or  reduce  the  more  sensitive  species.  High 
index  values  indicate  that  a  number  of  species  are  present  in 
approximately  equal  number  and  few  stresses  upon  the  fauna  are  present. 
In  summary,  the  higher  the  index  value,  the  more  healthy  and  stress-free 
the  fauna  is.  In  general  terms,  an  index  of  1.0  or  less  indicates  a 
high  degree  of  pollution  (or  stress);  a  value  between  1.0  and  2.0 
suggests  moderate  pollution  or  stress;  and  a  value  of  3.0  or  more 
indicates  low  pollution  or  stress  (Hynes,  1970). 

The  diversity  index  is  most  commonly  applied  (and  will  later  be  applied) 
to  benthic  macroinvertebrates  because  they  are  more  sensitive  indicators 
of  environmental  quality,  but  the  index  is  quite  useful  for  describing 
fish  populations  and  indicating  what  fisheries  may  be  more  severely 
stressed  in  some  way. 

The  diversity  index  value  is  in  part  also  indicative  of  the  diversity  of 
available  aquatic  habitats.  Therefore,  a  low  value  could  indicate  not 
only  pollutional  stresses  but  also  a  low  habitat  diversity  resulting  in 
few  species  finding  required  habitats  in  that  stream  reach.  Although 
the  diversity  index  has  traditionally  been  used  more  to  indicate  degrees 
of  pollution,  it  should  serve  as  a  reliable  indicator  of  habitat 
diversity  in  FCRA  streams,  as  these  streams  are  not  usually  exposed  to 
intense  pollution.  In  summary,  caution  must  be  used  in  interpreting 
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diversity  values  because  pollutional  stress,  habitat  diversity,  and 
natural  fish  distributions  can  influence  all  diversity  index  values. 

Diversity  index  values  of  fish  collections  made  during  this  study  are 
found  in  Tables  3.2-2,  3.2-4,  and  3.2-5.  It  is  best  to  utilize 
diversity  values  (and  index  values  described  later)  calculated  on  total 
catch  for  a  stream,  as  this  encompasses  seasonal  changes  which  may  occur 
in  fish  populations  and  sampling  efficiency. 

A  second  index,  the  equitability  index,  is  also  valuable  in  describing 
fish  and  invertebrate  communities.  This  index  is  best  used  in 
conjunction  with  the  species  diversity  index,  and  indicates  how 
evenly— represented  the  various  taxa  are  in  a  sample  or  community.  ihe 
index  compares  the  species  (or  other  taxa)  frequency  of  collected 
samples  with  a  hypothetical  frequency  distribution  simulating  what  is 
most  commonly  found  in  natural  communities  (Weber,  1973). 

The  index  ranges  from  0  to  1  in  most  situations.  The  higher  the  index 
value ,  the  more  evenly  distributed  the  individuals  are  among  each 
species.  An  even  distribution  would  suggest  that  habitats  are  more 
evenly  represented  in  the  aquatic  system  and,  provided  that  the 
diversity  index  is  high,  that  fewer  stresses  are  being  experienced  by 
the  aquatic  fauna.  Equitability  values  for  fish  collection  from  each 
stream  are  given  in  Tables  3.2-2,  3.2-4,  and  3.2-5. 

Comparisons  of  index  and  density  data  can  be  used  not  only  to  compare 
fish  species  distribution  and  abundance  and  to  indirectly  indicate 
streams  having  similar  habitat  or  stress  conditions,  but  can  also  be 
used  to  indicate  important  streams  in  the  aquatic  system. 

Oak  Creek  exhibited  the  highest  overall  species  diversity  (3.38)  of  any 
stream  studied.  Diversities  for  Morris  Creek  (3.32)  and  Cache  Creek 
(3.30)  were  slightly  lower.  A  number  of  other  streams  exhibited 
diversities  of  3.00  or  higher  (Brazil  Creek,  Brushy  Creek,  Buck  Creek, 
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Table  3.2-5.  Significant  Indices  for  FCRA  Study 
in  Those  Streams 


Stream 


Indices* 


Blue-Jones  Creeks  //  Species  =  11 

=  2.52 
e  =  0.73 

Brazil  Creek  //  Species  =  15 

=  3.21 
e  =  0.87 


Brushy  Creek 


u> 


Buck  Creek 


Cache  Creek 


Coal  Creek 


//  Species  =  16 

~S  =  3.03 
e  =  0.72 

//  Species  =  17 

=  3.11 
e  =  0.71 

#  Species  =  14 

~3  =  3.30 
e  =  1.00 

//  Species  =  7 

=  1.70 
e  =  0.57 

//  Species  =  14 

cT  =  3.05 
e  =  0.86 


Fourche  Maline 
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Streams  and  the  Major  Fish  Species  Collected 


Major  Species 

Percent! 

Blackspotted  topminnow  (Fundulus  olivaceus) 
Orangethroat  darter  (Etheostoma  spectabile) 

39 . 6% 

23 . 9% 

Blackspotted  topminnow 

Bigeye  shiner  (Notropis  boops) 

Sunfish  sp.  (Lepomis  sp.) 

21.0% 

15.3% 

10.5% 

Red  shiner  (Notropis  lutrensis) 

Longear  sunfish  (Lepomis  megalotis) 

31.5% 

20.4% 

Sunfish  sp. 

Bigeye  shiner 

Longear  sunfish 

25.3% 

13.0% 

12.3% 

Sunfish  sp. 

Longear  sunfish 

Gizzard  shad  (Dorosoma  cepedianum) 

19.8% 

15.3% 

12.6% 

Red  shiner 

Mosquitofish  (Gambusia  affinis) 

41.7% 

43.0% 

Brook  silverside  (Labidesthes  sicculus) 
Sunfish  sp. 

Blackspotted  topminnow 

28.1% 

15.7% 

12.3% 

Continued 
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Table  3.2-5.  Significant  Indices  for  FCRA  Study  Streams  and  the  Major  Fish  Species  Collected 
in  Those  Streams  (Continued,  page  2  of  3) 


Stream 

Indices* 

Major  Species 

Percentt 

James  Fork 

# 

Species 

— 

16 

Central  stoneroller  ( Campos toma  anomalum) 

29.2% 

"S' 

= 

2.79 

Red  Shiner 

26.1% 

e 

= 

0.63 

Bigeye  shiner 

20.0% 

Kanniatobbee 

# 

Species 

= 

13 

Blackspotted  topminnow 

20.0% 

= 

3.15 

Brook  silverside 

17.5% 

e 

= 

1.00 

Bluegill  (Lepomis  macrochirus) 

17.5% 

Morris  Creek 

# 

Species 

= 

17 

Bigeye  shiner 

23.1% 

= 

3.32% 

Red  shiner 

17.3% 

e 

= 

0.82 

Brook  silverside 

12.5% 

Muddy  Boggy  Creek 

# 

Species 

= 

14 

Red  shiner 

47.7% 

= 

2.61 

Mosquitof ish 

10.0% 

e 

= 

0.57 

Mule  Creek 

# 

Species 

— 

13 

Mosquitof ish 

20.6% 

T 

= 

2.89 

Longear  sunfish 

20.6% 

e 

= 

0.77 

Redear  sunfish  (Lepomis  microlophus) 

13.7% 

Oak  Creek 

# 

Species 

= 

18 

Sunfish  sp. 

22.3% 

7T 

= 

3.38 

Mosquitof ish 

13.8% 

e 

= 

0.83 

Bigeye  sunfish 

13.8% 

Owl  Creek 

// 

Species 

= 

7 

Blackspotted  topminnow 

28.6% 

= 

2.36 

Brook  silverside 

28.6% 

e 

= 

1.00 

Bluegill 

19.0% 

Continued 
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Table  3.2  5.  Significant  Indices  for  FCRA  Study  Streams  and  the  Major  Fish  Species  Collected 
in  Those  Streams  (Continued,  page  3  of  3) 


Stream 

Indices* 

Major  Species 

Percentt 

Peaceable  Creek 

//  Species  =  15 

cT  =  2.79 
e  =  0.67 

Longear  sunfish 

Red  Shiner 

Sunfish  sp. 

35.1% 

15.7% 

12.7% 

Sugarloaf  Creek 

#  Species  =  12 

=  2.35 
e  =  0.58 

Bigeye  shiner 

Blackspotted  topminnow 

49.5% 

16.5% 

Taloka  Creek 

#  Species  =  12 

3T  =  1.39% 
e  =  0.25 

Red  shiner 

Central  stoneroller 

71.7% 

12.5% 

*  Indices  calculated  based  on  total  collections  for  the  year. 
cT  =  diversity 
e  =  equitability 

t  Percent  composition  of  species  in  total  catch  from  stream. 
Source:  Environmental  Science  and  Engineering,  Inc.,  1980. 
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Fourche  Maline,  and  Kannitobbee) .  A  diversity  value  of  3.00  or  more 
suggests  little  pollution  or  similar  stress  and  a  high  diversity  of  fish 
habitats  to  be  present  in  the  streams.  For  the  most  part,  the  streams 
listed  do  contain  a  number  of  habitats  (pool  riffle,  shallow,  vegetated 
areas,  etc.)  and  none  are  known  to  be  exposed  to  point  pollutional 
sources . 

Two  streams.  Coal  and  Taloka,  exhibited  diversity  values  below  2.0, 
indicating  stressed  populations  and/or  a  low  diversity  of  fish  habitat. 
Coal  Creek  was  not  flowing  after  early  summer  and  is  probably  not  a 
perennial  stream.  This,  plus  potential  water  quality  stresses  during 
no-flow  conditions,  probably  contributes  significantly  to  the  lower 
species  diversity.  The  lower  species  diversity  found  in  Taloka  Creek 
may  be  partially  due  to  the  low  habitat  diversity  (primarily  shallows 
with  sand-silt-mud  bottoms)  present  and  perhaps  to  periodic  water 
quality  problems  associated  with  surface  mining  in  the  Taloka  Creek 
watershed . 

Equitability  values  yield  approximately  the  same  conclusions  regarding 
fish  communities.  Brazil,  Morris,  Oak,  Cache,  Owl,  and  Kanniatobbee 
Creeks  and  the  Fourche  Maline  each  exhibit  equitability  values  of  0.8  or 
higher,  suggesting  that  fish  populations  are  relatively  equally 
distributed  among  species.  This  indirectly  suggests  a  relatively  equal 
distribution  of  fish  habitats  and  low  stress  conditions  are  present. 

The  equitability  index,  in  combination  with  diversity,  would  point 
toward  Brazil,  Brushy,  Cache,  Oak,  Morris  and  the  Fourche  Maline  as 
major  aquatic  resources  on  the  FCRA. 

In  terms  of  fish  abundance,  as  estimated  by  number  caught  per  meter 
seined,  Taloka  Creek  was  the  most  productive  stream.  Taloka  yielded  an 
average  of  1.9  fish  per  meter  seined.  Oak  Creek  was  the  second  most 
productive,  yielding  an  average  of  1.4  fish  per  meter,  while  Brushy  and 
Blue-Jones  Creeks  each  yielded  an  average  of  1.3  fish  per  meter. 
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It  is  generally  difficult  to  assign  confidence  limits  or  error  limits  to 
a  single  season  of  biological  data,  as  seasonal  variability  is  extreme 
in  certain  aquatic  communities,  notably  the  benthic  invertebrate 
community.  Also,  sampling  methods  are  prone  to  variable  errors  which 
are  extremely  difficult  to  accurately  quantify. 

Several  years  of  data  collection  and  some  method  of  quantifying  sampling 
errors  would  be  necessary  before  reliable  confidence  or  error  limits 
could  be  established  for  either  fish  or  benthic  invertebrate  data.  Mean 
values,  composite  values,  and  ranges  can  provide  reasonably  good 
tools  to  assess  biological  conditions  and  communities.  It  must  be  noted 
that  values  given  for  density  or  abundance  are  only  estimates. 

Combining  the  species  diversity,  equitability ,  and  abundance  values 
obtained.  Oak  and  Brushy  Creeks  appear  to  be  the  two  most  significant 
fishery  streams  in  the  area.  Quantitative  data  suggests  a  healthy  fish 
and  habitat  diversity,  and  a  relatively  high  abundance  of  fish  to  be 
present.  The  poorest  streams  in  the  area  would  be  Owl  and  Coal  Creeks. 
Both  exhibit  moderate  to  low  diversity  and  very  low  abundance  values. 

The  fish  communities  of  both  streams  are  limited  by  extended  periods 
without  streamflow  or  with  sharply  reduced  flow.  Water  quality  stresses 
which  could  occur  during  these  periods  (low  dissolved  oxygen  and  pH)  may 
also  be  adversely  affecting  the  fisheries  of  these  two  streams. 

Rank  correlations  were  used  in  the  analysis  of  fisheries  data  in  an 
attempt  to  determine  significant  relationships  between  fish  populations, 
water  quality  parameters,  and  benthic  invertebrate  populations.  No 
correlations  were  significant  at  the  p  =  .05  level.  This  could  be 
interpreted  in  at  least  two  ways.  One  possibility  is  that  the  water 
quality  conditions  and  the  benthic  populations  present  are  not 
significantly  limiting  or  affecting  fish  populations;  overall  water 
quality  and  benthic  populations  may  be  satisfactory  for  the  support  of  a 
healthy  fishery.  A  second  possibility  is  that  streams  are  not 
significantly  different  in  water  quality  and  benthos  to  produce  a 
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significant  variability  in  fisheries.  Still  a  third  possibility  is  that 
not  enough  data  was  collected  from  any  one  stream  to  determine 
relationships  with  other  parameters. 

Although  few  large  individuals  of  any  gamefish  species  were  collected 
during  the  study,  a  number  of  medium  to  moderately  large  sunfish 
(>4.0  inches)  were  collected  in  many  of  the  streams.  Because  of  flow 
conditions  during  the  summer,  turbidity,  and  periodic  reductions  in 
dissolved  oxygen  levels,  a  majority  of  the  FCRA  streams  studied  probably 
support  no  sizeable  game  fishery. 

Stream  conditions  were  favorable  for  extensive  seining  collections  in 
all  habitat  types  during  the  summer.  The  seining  methods  utilized  and 
effort  expended  were  sufficient  to  sample  all  components  of  the  fishery. 
It  should  be  noted  that  several  larger  (>10.0  inches)  rough  fish 
(buffalo,  redhorse)  were  collected,  but  no  gamefish  of  this  size  were 
collected . 

The  fish  population  data  collected  suggest  that  the  streams  serve  as 
nursery  areas  for  juvenile  fish,  especially  minnow,  shiner,  and  sunfish 
species.  These  streams  support  a  stream  population  of  the  fish  species 
and  also  serve  as  spawning  areas  for  populations  found  in  larger  rivers 
and,  perhaps,  in  impoundments  such  as  farm  ponds  and  reservoirs. 

Fisheries  data  collected  in  this  study  compares  reasonably  well  to  that 
of  Pigg  (Personal  data,  1979)  and  the  Oklahoma  Cooperative  Fishery 
Research  Unit  (1978).  Each  has  made  periodic  collections  in  several  of 
the  streams  on  the  FCRA.  A  summary  of  fish  species  known  to  occur  in 
the  primary  and  secondary  streams  of  the  study  area  is  found  in 
Appendix  C. 

With  few  exceptions,  those  species  most  commonly  found  in  our 
collections  were  also  commonly  found  in  the  above-mentioned  collections. 
Pigg  and  the  OCFRU  have  made  collections  over  several  successive  years 
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in  the  Fourche  Maline,  Muddy  Boggy  Creek,  Poteau  River,  and  other  area 
streams,  and  this  data  reflect  considerably  greater  total  effort  than 
that  expended  in  our  collecting. 

The  bodies  of  water  within  the  FCRA  proper  do  not,  in  general,  support  a 
fishery  of  economic  importance.  Limited  sportfishing  is  known  to  occur 
on  some  of  the  streams  (Muddy  Boggy  Creek,  Brushy  Creek,  Fourche  Maline) 
and  then  usually  only  by  local  residents. 

Habitat  Associations 

Habitat  considerations  relevant  to  fish  populations  and  the  aquatic 
habitats  and  fish  populations  present  in  the  streams  studied  have  been 
discussed  previously.  This  section  briefly  considers  specific  habitat 
associations  and  requirements  of  fish  species  collected  during  the 
study.  Table  3.2-3  presents  a  brief  statement  on  habitat  associations 
and  requirements  of  each  fish  species  collected.  Figure  3.2-4  is  a 
generalized  diagram  indicating  where  fish  species  or  groups  are  commonly 
found  in  southeast  Oklahoma  streams.  Information  in  Table  3.2-3  and 
Figure  3.2-4  was  obtained  from  pertinent  literature  sources,  field  data, 
and  notes. 

Minnows  and  shiners  occupy  a  wide  variety  of  habitats  and  may  be  found 
in  most  areas  of  a  stream.  They  are  usually  uncommon  to  fast  riffle 
areas,  however. 

Riffles  are  commonly  inhabited  by  darters,  stonerollers  (Campostoma 
anomalum) ,  and  madtoms  (Noturus  spp. ) .  Redhorse  (Moxostoma  spp.)  may 
also  be  frequently  found  in  riffles  and  other  fast-water  areas. 

Pools  are  inhabited  by  a  wide  variety  of  fish,  including  most  minnows 
and  shiners.  Also  commonly  found  are  the  sunfishes  and  bass 
(Micropterus  spp.)  where  vegetation  is  present,  and  the  mosquitof ish , 
redhorse,  and  buffalo  (let iobus  spp.). 
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Shallow  waters,  usually  with  a  moderate  current  and  vegetation,  are  the 
common  habitat  of  the  brook  silversides  (Labidesthes  sicculus )  and  the 
topminnows  (Fundulus  spp.).  Also  common  to  shallow  waters  are  the 
minnows,  shiners,  and  sunfishes  (provided  that  vegetation  is  present). 

The  closest  and  most  consistent  habitat  association  indicated  above  is 
probably  that  of  the  darters  and  sunfishes.  With  few  exceptions,  the 
darters  collected  in  this  study  were  found  in  rocky  riffle  areas  with  at 
least  a  moderate  flow.  The  sunfishes  were  collected  in  or  near  areas  of 
vegetation  for  the  most  part. 

Few  relationships  of  fish  distribution,  with  respect  to  water  quality, 
were  noted.  Darters,  sunfish,  topminnows,  and  silversides  were 
generally  more  common  in  clearer  waters.  Topminnows  and  mosquitofish 
were  often  the  most  common  constituents  of  the  fisheries  in  stagnant 
pools  and  backwater  areas. 

Factors  Influencing  Fish  Populations 

In  southeast  Oklahoma,  a  number  of  factors  probably  affect  the  fisheries 
to  some  degree.  This  includes: 

1.  Low  habitat  diversity  and  lack  of  riffle  habitat  in  lowland 
streams . 

2.  High  turbidity  levels  in  lowland  streams  and,  to  a  lesser 
degree,  in  headwater  streams. 

3.  Low  flow  or  lack  of  flow  for  portion  of  the  year. 

4.  Dissolved  oxygen  stresses  during  summer  and  early  autumn. 

5.  Periodic  discharges  or  leachates  from  surface  mines. 

6.  Lack  of  significant  stands  of  aquatic  macrophytes  in  most 

streams  (discounting  vegetation  along  stream  margins). 

The  most  significant  overall  factors  are  probably  the  first  three,  as 
these  consistently  involve  a  number  of  the  streams  in  the  area. 

Robison,  et  al.  (1974)  identified  the  following  four  factors  as  having 
the  most  adverse  impacts  on  stream  fishes  in  Oklahoma:  damming,  habitat 
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alteration  and  destruction,  turbidity  and  siltation,  and  drainage  of 
wetlands.  The  fisheries  of  streams  that  are  constantly  turbid — 
specifically  Brushy  Creek,  Muddy  Boggy  Creek,  and  the  James  Fork — do  not 
contain  significant  numbers  of  fish  intolerant  of  constant  turbidity 
(e.g.,  darters,  silversides) . 

Vegetation  conditions  existing  in  Oklahoma  streams  probably  do  not 
greatly  affect  overall  species  compositions  of  the  fisheries  but  will 
limit  distribution  and  abundance  of  species  requiring  or  closely 
associated  with  vegetation  beds,  especially  the  sunfishes.  Of  the 
streams  studied,  only  Buck,  Brushy,  and  the  Fourche  Maline  have  sizeable 
expanses  of  aquatic  macrophytes.  However,  nearly  all  streams  have  bank 
vegetation  extending  slightly  into  the  water. 

Effects  of  surface  mining  are  probably  not  extensive,  nor  consistently 
significant  to  the  aquatic  biota  in  the  Oklahoma  streams  studied.  On 
several  occasions  (summer  and  fall  sampling)  stream  pH  values  were 
depressed  below  7.0;  however,  recorded  values  did  not  fall  below  6.0, 
the  lower  pH  limit  generally  considered  safe  for  fish.  Watersheds  of 
Owl  Creek  and  other  streams  in  that  region  (Mule,  Taloka,  Cache)  contain 
active  or  abandoned  surface  mines  and,  therefore,  the  potential  for  mine 
drainage  or  discharge  into  adjacent  streams.  Such  inputs  are  probably 
seasonal  or  periodic  in  conjunction  with  heavy  precipitation  and  surface 
runoff.  Subsurface  drainage  may,  however,  be  a  continuous  occurrence. 
Based  on  the  data  collected  during  the  study,  pollution  from  surface 
mining  does  not  appear  to  be  a  significant  problem  in  the  streams 
studied,  at  least  for  the  precipitation  and  streamflow  conditions 
encountered  during  the  study.  Depressed  pH  and  relatively  high 
alkalinity  and  hardness  were  the  only  evidence  suggesting  surface  mine 
drainage  in  the  above  watershed. 
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3.2.3  Benthic  Invertebrates 


The  community  of  the  benthos  is  composed  of  a  diverse  group  of  invertebrate 
organisms  which  live  within  or  attached  to  bottom  substrates.  A  number  of 


orders  may  be  represented  in  the  benthos,  including: 


Annelida  (Worms) 

Isopoda  (Sow  bugs) 

Amphipoda  (Scuds,  side-swimmers) 
Decapoda  (Crayfish) 

*Plecoptera  (Stoneflies) 
*Ephemeropteras  (Mayflies) 

*Odonata  (Dragonflies,  Damselflies) 
*Hemiptera  (True  bugs) 


*Megaloptera  (Dobsonflies) 
*Trichoptera  (Caddisflies) 
*Lepidoptera  (Caterpillars) 
*Coleoptera  (Beetles) 
*Diptera  (Flies) 

Gastropoda  (Snails) 
Pelecypoda  (Bivalves) 


Of  the  groups  listed  above,  aquatic  members  of  all  but  the  insect  orders  (*) 
complete  their  life  cycles  in  water.  Aquatic  members  of  the  Insecta  are 


aquatic  as  larvae  but  upon  emergence  from  the  larval  stage  leave  the  water. 
The  only  exceptions  are  the  Coleoptera  and  Hemiptera, some  of  which  remain 
in  or  on  the  water  throughout  their  life  cycle,  perhaps  leaving  the  water 
to  migrate  to  another  water  body. 


Although  certain  adult  Coleopterans  and  Hemipterans  (i.e.  diving 
beetles,  water  boatmen)  are  not  typically  benthic- dwelling,  they  do  make 
incursions  into  the  bottom  and  were  collected  during  benthic  sampling. 

For  these  reasons  they  will  be  considered  part  of  the  benthos. 

Presentation  of  Data 

All  benthic  invertebrate  data  collected  in  this  study  is  detailed  in 
Appendix  D.  Additional  benthic  taxa  known  to  occur  in  southeast  Oklahoma 
streams  is  also  presented  in  Appendix  D. 


Four  taxa  dominated  the  benthos  of  FCRA  streams:  Oligochaeta,  Diptera, 
Ephemeroptera,  and  Trichop tera.  The  first  two  were  found  in  most  bottom 
types  but  were  usually  most  abundant  in  soft  substrates  and  in  organic 
detritus.  The  remaining  two  orders  were  usually  most  closely  associated 
with  rock  or  gravel  substrates  and  riffle  conditions,  but  were  also  found 
on  or  in  sand  and  gravel  areas  with  at  least  moderate  current.  Order 
Diptera  was  the  most  abundant  order  overall  and  was  represented  by  the 
largest  number  of  genera. 
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Discussion  of  Data 

As  with  the  fish  data,  a  number  of  techniques  and  indices  can  be  applied  to 
benthic  invertebrate  data  to  compare  benthic  populations,  streams,  stream 
habitats  and  seasonal  changes  in  the  benthos. 

A  first  step  is  to  generally  compare  overall  benthic  composition  of  each 
stream,  indicating  dominant  taxa  in  each.  Dominant  taxa  found  in  FCRA 
streams  are  presented  in  Table  3.2-6.  The  type  and  number  of  dominant  taxa 
provides  an  initial  indication  of  overall  habitat  conditions  and  diversity. 

As  an  example,  Muddy  Boggy  Creek  has  only  three  taxa  which  were  found  to  be 
abundant  and  they  were  associated  with  similar  habitat  types.  By  contrast, 
Cache  Creek  had  several  taxa  abundant  in  the  benthos  and  they  were  associated 
with  several  different  habitat  types. 

A  second  step  in  comparing  benthic  communities  is  the  application  of  a 
diversity  index.  Diversity  values  for  each  stream  are  found  in  Table  3.2-6. 
As  discussed  earlier,  the  diversity  index  is  an  expression  of  the  total 
number  of  species  present  in  a  sample  as  well  as  the  number  of  individuals  of 
each  species  in  the  sample.  The  diversity  index  can  be  used  as  an  indicator 
of  pol lutional  stress  as  well  as  habitat  diversity,  as  a  stream  with  several 
habitat  types  present  and  negligible  stress  (pollution)  can  be  expected  to 
have  a  significantly  higher  diversity  of  benthic  organisms  than  a  heavily 
polluted  stream  or  stream  dominated  by  a  single  habitat.  Diversity  values 
must  be  interpreted  with  caution  in  that  habitat  diversity  and  pollutional 
stress,  as  well  as  natural  faunal  composition,  influence  calculated  values. 

In  conjunction  with  the  diversity  index,  the  equitability  index  (as  pre¬ 
sented  in  Section  3.2.2)  can  provide  additional  indications  of  habitat  and 
stress  variability  and  can  also  be  useful  for  stream  comparisons  based  on 
benthic  communities.  See  Table  3.2-6  for  equitability  values. 

An  integral  part  of  describing  any  living  community  is  to  determine  abundance 
and  density  (number/unit  area).  Of  the  benthic  sampling  methods  utilized 
in  this  study,  the  dredge  and  surber  sampler  were  considered  quantitative 
to  varying  degrees  and  data  from  these  methods  can  be  used  to  estimate 
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Table  3.2-6.  Percent  Occurrence  of  Major  Benthic  Taxa  in  and  Significant 

Indices  for  Streams  in  the  FCRA  Study  Area  (See  Appendix 
for  detailed  benthic  data) 


Stream 

Indices* 

Major  Taxa 

Percent 

Blue-Jones  Creeks 

# 

Taxa  = 

11 

Oligochaeta 

52% 

Z  = 

1.91 

Caenis 

13% 

e  = 

0.53 

Chironomus 

11% 

Brazil  Creek 

# 

Taxa  = 

10 

Oligochaeta 

14% 

Z  = 

2.19 

Allocapnia 

22% 

e  - 

0.67 

Paraleptophlebia 

12% 

Chironomus 

11% 

Brushy  Creek 

# 

Taxa  = 

13 

Oligochaeta 

23% 

= 

2.21 

Cheumatopsyche 

18% 

e  = 

0.58 

Leucstrichia 

13% 

Buck  Creek 

# 

Taxa  = 

9 

Gammarus 

24% 

Z  = 

2.09 

Chironomus 

24% 

e  = 

0.77 

Oligochaeta 

18% 

Cache  Creek 

# 

Taxa  = 

12 

Cheumetopsyche 

18% 

cT  = 

2.59 

Oligochaeta 

11% 

e  = 

0.74 

Leucotrichia 

11% 

Fourche  Maline 

# 

Taxa  = 

12 

Chironomus 

24% 

T  = 

2.75 

Oligochaeta 

15% 

e  = 

0.83 

Cryptochironomus 

15% 

Morris  Creek 

# 

Taxa  = 

13 

Simulium 

21% 

1  = 

2.81 

Cheumatopsyche 

20% 

e  = 

0.80 

Pentaneura 

15% 

Muddy  Boggy  Creek 

# 

Taxa  = 

7 

Chironomus 

36% 

S  = 

2.18 

Oligochaeta 

15% 

e  = 

1.03 

Pseudochironomus 

13% 

Mule  Creek 

// 

Taxa  = 

9 

Chironomus 

30% 

^  = 

2.35 

Polypedilum 

10% 

e  = 

0.91 

Oligochaeta 

9% 

Continued 
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Table  3.2-6.  Percent  Occurrence  of  Major  Benthic  Taxa  in  and  Significant 

Indices  for  Streams  in  the  FCRA  Study  Area  (See  Appendix 
for  detailed  benthic  data)  (Continued,  page  2  of  2) 


Stream 

Indices* 

Major  Taxa 

Percent 

Peaceable  Creek 

#  Taxa  =  14 

Cheumatopsyche 

27% 

=  2.57 

Potamyia 

20% 

e  =  0.62 

Chironomus 

14% 

Taloka  Creek 

#  Taxa  =  13 

Chironomus 

20% 

T  =  2.71 

Cheumatopsyche 

18% 

e  =  0.71 

Pentaneura 

9% 

Simulium 

9% 

*  Indices  are  arithmetic  means  of  seasonal  values: 
cT  =  diversity 
e  =  equitability 

Source:  Environmental  Science  and  Engineering,  Inc.,  1980. 
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densities  of  organisms  collected.  The  ponar  dredge  samples  approximately 

2  2 
0.02  m  per  grab, while  the  Surber  sampler  samples  1  square  foot  (0.09  m  ) 

per  sample.  Both  methods  are  subject  to  sampling  error;  the  dredge  often 
does  not  close  fully  or  does  not  remove  the  full  area  of  its  bite.  The 
Surber  sampler  is  generally  considered  less  error-prone, but  error  can 
result  from  not  removing  all  organisms  from  the  enclosed  area  and  from  loss 
of  organisms  around  the  net  (Kroger,  1972).  Density  estimates  are  pre¬ 
sented  in  Table  3.2-7  for  each  stream.  Although  these  estimates  are  subject 
to  the  errors  discussed  above,  their  use  in  a  relative  manner  to  compare 
streams  and  seasonal  results  is  acceptable. 

Overall  species  composition  remained  consistent  throughout  the  study, 
being  dominated  by  Dipterans  and  oligochaetes .  Table  3.2-8  indicates 
seasonal  changes  in  species  composition.  The  major  change  in  species 
composition  occurred  with  fall  sampling,  in  which  a  significantly  greater 
number  of  taxa  were  collected  than  in  any  other  season.  A  relatively 
large  number  of  genera  of  the  following  orders  were  collected  in  the 
fall  sampling;  Odonata,  Coleoptera,  Trichoptera,  Hemiptera,  Pelecypoda, 
and  Gastropoda.  Hemipterans  were  found  only  in  the  fall  samples.  These 
changes  may  in  part  be  due  to  increased  sampling  efficiency  during  the 
reduced  streamflows  of  autumn.  However,  Hynes  (1970)  generalizes  that 
benthic  fauna  reaches  its  peak  numbers  in  autumn,  in  temperate  streams. 

Certain  genera  of  the  Plecoptera,  Trichoptera  and  Coleoptera  were  common 
in  spring  samples,  disappearing  or  sharply  declining  in  other  sampling 
periods.  This  reduction  was  likely  due  to  spring  egg  hatching  and 
emergence  in  late  spring  and  early  summer.  This  type  of  cycle  would  be 
an  effective  adaptation  in  light  of  the  summer  drought  or  low  flow  condi¬ 
tions  in  the  FCRA  streams. 

In  a  majority  of  streams,  diversity  was  greatest  in  the  spring  or  fall 
samples,  declining  in  samples  collected  at  other  times.  However,  abundance 
and  density  were  generally  highest  in  the  winter  samples  ;  declining  con¬ 
siderably  in  the  spring;  then  gradually  increasing  through  summer  and  fall. 
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Table  3.2-7.  Estimated  Density  of  Benthic  Organisms  Collected  in  Dredge  and  Surber  Samples  from  11  Primary  Study 
Streams  in  the  Soutleastem  Oklahoma  FCRA 


Spring 

Summer 

Fall 

Winter 

Blue- Jones  Creeks 

Dredge 

*(3  =  2.63) 

1,093 

(3  =  2.42)  1 

,750 

(J  =  2.48)  307 

C 3  =  0.11) 

2,086 

Surber 

222 

— 

— 

Brazil  Creek 

Dredge 

(3  =  2.96) 

150 

(d-  =  2.32) 

67 

C 3  =  1.69)  283 

(3  =  1.77) 

320 

Surber 

170 

— 

7.4 

314 

Brushy  Creek 

Dredge 

(d-  =  3.03) 

60 

C 3  =  2.89) 

492 

C 3  =  2.30)  660 

(3  =  0.64) 

410.0 

Surber 

— 

925 

33 

— 

Buck  Creek 

Dredge 

(ar  =  2.38) 

450 

(3  =  2.18) 

50 

(3  =  1.57)  625 

CNI 

. 

CM 

II 

ts 

2,217 

Surber 

160 

— 

— 

Cache  Creek 

Dredge 

(3  =  2.75) 

250 

(3  =  2.56) 

183 

(ar  =  2.97)  521 

C 3  =  2.10) 

630 

Surber 

233 

892 

55 

— 

Fourche  Maline 

Dredge 

(cT  =  2.82) 

125 

C 3  =  2.86) 

133 

(3  =  3.22)  207 

(3  =  2.11) 

1,000 

Surber 

— 

241 

89 

— 

Morris  Creek 

Dredge 

(ar  =  2.83) 

— 

(3  =  2.65) 

50 

(a:  =  3.08)  669 

(3  =  2.69) 

1,394 

Surber 

150 

322 

119 

711 

Middy  Boggy  Creek 

Dredge 

Surber 

(cT  =  2.49) 

280 

(3  =  2.25) 

100 

C3-  =  2.32)  560 

=  1.65) 

1,620 

Mile  Creek 

Dredge 

C 3  =  2.67) 

570 

(ar  =  2.64) 

156 

car  =  1.52)  513 

(5  =  2.55) 

830 

Surber 

97 

130 

— 

22 

Continued 
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Table  3.2-7.  Estimated  Density  of  Benthic  Organisms  Collected  in  Dredge  and  Surber  Samples  from  11  Primary  Study 
Streams  in  tlie  Southeastern  Oklahoma  FCRA  (Continued,  page  2  of  2) 


Spring 

Sumner 

Fall 

Winter 

Peaceable  Creek 

Dredge 

(3  =  2.71) 

89 

(3  =  2.55) 

825 

C 3  =  3.05)  637 

( 3  =  1.95) 

182 

Surber 

— 

— 

— 

— 

Taloka  Creek 

Dredge 

(3  =  2.67) 

190 

(3  =  3.10) 

430 

(3  =  2.74)  870 

(3  =  2.33)  1 

,150 

Surber 

— 

197 

348 

— 

MEAN  (Dredge) 

326 

385 

532 

803 

MEAN  (Surber) 

170 

451 

57 

168 

*  cT  -  diversity  value  combining  all  collection  methods.  Density  values  are  in  units  of  #/m^. 
Source:  Environmental  Science  and  Engineering,  Inc.,  1980. 
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Table  3.2-8.  Seasonal  Occurrence  of  Benthic  Invertebrates  Collected  by  ESE  in  Streams 
of  the  Southeastern  Oklahoma  FCRA* 


Taxa 


Spring  Summer  Fall  Winter 


Oligochaeta  X 

Hirudinea 

Isopoda 

Asellus  X 

Amphipoda 

Gammarus  X 

Decapoda  (Crayfish)  X 

Plecoptera 

Acroneuria  X 

Allocapnia 

Isoperla  X 

Nemoura 

Neoperla  X 

Perlesta  placida  X 


Taeniopteryx 

Taenioniema 

Ephemeroptera 

Baetis 


Caenis  X 

Hexagenia 

Isonychia  X 

Paraleptophlebia  X 

Stenacron 

Stenonema  X 

Odonata 

Aeshna  X 

Argia 

Gomphus 


Hagenius  brevistylus 

Lestes  X 

Nasiaeshna 


X 

X 


X 

X 


X 


X 


X 

X 


X 

X 


X 

X 


X 

X 


X 

X 

X 


X 


X 

X 


X 

X 

X 

X 


X 


X 

X 

X 

X 

X 


X 

X 


X 

X 

X 

X 

X 


X 

X 


X 


Continued 
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Table  3.2-8.  Seasonal  Occurrence  of  Benthic  Invertebrates  Collected  by  ESE  in  Streams 
of  the  Southeastern  Oklahoma  FCRA*  (Continued,  Page  2  of  4) 


Taxa 


Spring  Summer  Fall  Winter 


Odonata  (Continued) 

Ophiogomphus  X 

Progomphus 
Somatochlora 
Megaloptera 

Corydalus  cornutus  X 

Sialis 
Trichoptera 

Cheumatopsyche  X 

Glossosoma  X 

Hydropsyche  X 

Leucotrlchia 
Leptocerus 

Phryganea  X 

Potamyia 

Rhyacophila  X 

Coleoptera 
Cypron 

Dineutus  X 


Dytiscus 

Gyrinus 

Helichus 

Hydrochus 

Hydroporus 

Peltody tes 

Stenelmis  X 

Troplsternus 

T.  natator 


X 

X 

X 

X 

X 

X 

X 


X 

X 


X 


X 

X 

X 


X 

X 

X 

X 

X 


X 


X 

X 

X 

X 

X 

X 


X 

X 


X 


Continued 
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Table  3.2-8.  Seasonal  Occurrence  of  Benthic  Invertebrates  Collected  by  ESE  in  Streams 
of  the  Southeastern  Oklahoma  FCRA*  (Continued,  Page  3  of  4) 


Taxa 


Spring  Summer  Fall  Winter 


Diptera 

Bezzia 

Calopsectra 

Chironomus 

Chrysops 

Cryptochironomus 

Dicrotendipes 

Hydromyza 

Limnophora 

Microtendipes 

Odontomyia 

Pentaneura 

Polypedilum 

Procladius 

Pseudochironomus 

Psychoda 

Simulium 

S.  pupee 

Tabanas 

Tipula 

pupae 

Gastropoda 

Amnicola 

Auricularia 

Gyraulus 

Helisoma 

Lymnaea 

Physa 


X 

X 

X 

X 

X 

X 

X 

X 


X 

X 

X 


X 

X 


X 


X 


X 

X 

X 

X 

X 

X 

X 

X 


X 

X 

X 

X 

X 

X 

X 

X 


X 

X  X 

X 

X  X 

X 

X  X 


X 

X 

X 

X 

X 

X 


X 

X 

X 

X 

X 


X 

X 


X 

X 


X 

X 

X  X 

X  X 


X 

X 

X 
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Table  3.2-8.  Seasonal  Occurrence  of  Benthic  Invertebrates  Collected  by  ESE  in  Streams 
of  the  Southeastern  Oklahoma  FCRA*  (Continued,  Page  4  of  4) 


Taxa 

Spring 

Summer 

Fall 

Winter 

Pelecypoda 

Anodontoides 

X 

Anodonta 

X 

Psidium 

X 

Ptychoranchus 

X 

Truncilla 

X 

Sphaerium 

X 

X 

X 

X 

Hemiptera 

Lethocerus  americanus 

X 

Notonecta 

X 

Sigara 

X 

*  Appendix  D  contains  all  benthic  data  collected  during  the  study. 
Source:  Environmental  Science  and  Engineering,  Inc.,  1980. 


This  cycle  approximates  the  general  seasonal  cycle  described  by  Hynes 
(1970)  for  benthic  populations  in  temperate  regions. 

Samples  from  Blue-Jones  Creeks  contained  the  greatest  overall  density  of 

benthic  invertebrates.  Fourche  Maline,  Morris  Creek,  Muddy  Boggy  Creek, 

Mule  Creek,  and  Taloka  Creek  exhibited  high  densities  of  benthic  invertebrates 

2 

(830-1620  organisms/m  ) .  Morris  Creek,  Taloka  Creek,  and  the  Fourche  Maline 
exhibited  the  highest  overall  diversities  (2.71-2.81)  of  benthic  invertebrates, 
Highest  mean  equitability  values  (0.83-1.03)  were  recorded  for  the  Fourche 
Maline,  Muddy  Boggy  Creek, and  Mule  Creek.  Samples  from  Peaceable  Creek 
contained  the  highest  mean  number  of  taxa  (14).  Samples  from  Brushy, 

Morris,  and  Taloka  Creeks  also  contained  high  mean  numbers  of  taxa  (13).  Com¬ 
bining  the  above  analyses  and  indices  would  indicate  that  the  Fourche 
Maline  and  Taloka  Creek  contain  the  healthiest  benthic  populations. 

Seasonal  differences  in  benthic  populations  may  in  part  be  explained  by 
seasonal  differences  in  sampling  efficiency.  Periods  of  lower  flow 
(summer  and  autumn)  allow  more  thorough  sampling  with  equipment  and  access 
than  do  periods  of  high  flow  (spring) .  Access  to  and  sampling 
of  riffles  only  during  lower  flows  could  be  an  especially  important  factor 
in  determining  overall  abundance,  diversity,  and  composition  of  the  benthos. 

Statistical  tests  were  utilized  to  attempt  relating  benthic  diversity 
and  abundance  to  various  environmental  parameters  of  water  quality  and 
fish  fauna.  No  significant  relationships  were  determined  with  these 
analyses.  This  could  be  due  to  limited  variability  between  streams, 
limited  data  on  any  one  stream,  and  the  absence  of  any  significant  impacts 
by  water  quality  and  faunal  parameters  upon  benthic  populations. 

Ecological  Characteristics  of  Benthic  Invertebrates — The  benthic  community 
plays  a  significant  ecological  role  in  the  aquatic  system  through  the  pro¬ 
cessing  of  organic  particles,  detritus  and  micro-organisms  into  animal 
tissue  which  can  be  consumed  by  fish  and, in  some  cases, by  other  invertebrates. 
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A  majority  of  benthic  invertebrates  are  herbivorous,  feeding  on  living 
or  dead  plant  material.  Some  are  predators  upon  other  invertebrate 
organisms.  Others  are  omnivorous,  feeding  on  a  wide  variety  of  plant 
and  animal  tissue.  In  addition,  a  few  benthic  invertebrates  also  scavenge, 
feeding  on  dead  animal  tissues.  Organic  inputs  to  a  stream  enter  the 
food  cycle  in  part  through  consumption  by  benthic  invertebrates.  In 
turn,  the  major  consumers  of  these  invertebrates  are  the  fishes. 


Taxa  of  benthic  invertebrates  can  be  quite  variable  in  their  bottom  type 
and  water  quality  requirements,  feeding  relationships, and  seasonal  population 
trends,  all  of  which  can  have  a  significant  influence  on  where  and  when 
benthic  organisms  will  be  found  in  Oklahoma  streams.  The  following  infor¬ 
mation  is  taken  from  Pennak  (1953),  Weber  (1973),  Merritt  and  Cummins 
(1978),  and  field  data. 

Oligochaeta  -  Oligochaetes  are  most  common  in  soft  substrates  and 
organic  detritus  found  in  stagnant  or  sluggish  waters;  feeding 
consists  of  the  ingestion  of  substrate  matter  and  processing 
of  its  organic  constituents  oligochaetes  are  generally  tolerant 
of  environmental  stress  and  often  proliferate  in  areas  receiving 
heavy  organic  imputs  (sewage,  for  example).  Oligochaetes  were 
common  in  all  streams  ,  but  were  most  abundant  in  Blue-Jones  and 
Brushy  Creeks. 

Hirudinea  —  The  Hirudinea  (leeches)  are  most  frequently  found  in 

shallow  waters  that  provide  cover,  as  well  as  in  stable  substrates, 
most  leeches  feed  on  body  fluids  of  larger  organisms  but  some 
are  scavengers  or  carnivores  on  smaller  organisms;  leeches 
are  considered  generally  tolerant  of  environmental  stress.. 

Leeches  were  not  common  to  any  streams  and  none  were  collected 
from  Blue-Jones,  Buck,  Mule  and  Taloka  Creeks. 

Isopoda  -  Aquatic  sow  bugs  are  usually  restricted  to  shallow  waters 
with  abundant  cover  in  the  form  of  rocks,  vegetation, and  debris; 
Isopods  are  primarily  scavengers,  but  do  feed  on  live  plant  material; 
the  isopods  are  moderately  sensitive  to  environmental  stress.  Iso¬ 
pods  were  not  collected  in  five  of  the  primary  streams  and  were  most 
abundant  in  Cache  Creek. 

Amphipoda  -  The  amphipods  (scuds,  sideswimmers)  are  most  frequently 

associated  with  unpolluted,  well-oxygenated  waters  providing  abundant 
vegetation,  stones,  and  debris;  food  habits  are  generally  omnivorous 
amphipods  are  generally  considered  environmentally  sensitive  and 
especially  require  abundant  dissolved  oxygen.  Amphipods  were  col¬ 
lected  in  all  but  Mule  and  Taloka  Greeks, and  were  most  abundant 
in  Buck  Creek. 
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Decapoda  -  This  order  is  represented  only  by  the  crayfishes  in  the 

collections  obtained  during  this  study;  the  crayfishes  are  usually 
found  in  shallow  waters  providing  either  soft  substrates  or  debris 
in  which  to  burrow  or  stones  under  which  to  hide;  crayfishes  are 
generally  omnivorous  feeders  and  are  moderately  tolerant  of  environ¬ 
mental  stress.  Crayfish  were  collected  only  in  the  Fourche  Maline 
and  Muddy  Boggy  Creek. 

Plecoptera  -  The  stoneflies  are  closely  associated  with  flowing, 
well-oxygenated  water,  and  are  most  common  in  rocky  riffles; 
fo©d  habits  range  from  carnivorous  to  herbivorous  and  detritivorous ; 
stoneflies  are  considered  relatively  intolerant  of  environmental 
stress,  especially  low  dissolved  oxygen.  Stoneflies  were  found 
in  all  but  Muddy  Boggy  Creek  and  were  most  abundant  in  Brazil 
and  Buck  Creeks. 

Ephemeroptera  -  The  mayflies  occupy  almost  any  body  of  well-oxygenated 
water;  they  may  be  found  in  rocky  riffles,  burrowed  into  bottom 
silts  and  sands,  or  hidden  with  in  clumps  of  organic  detritus;  in 
the  study  area  streams,  mayflies  are  probably  most  abundant  in 
rocky  riffles;  a  majority  of  mayflies  are  herbivorous;  mayflies 
are  generally  considered  moderately  tolerant  to  intolerant  of 
environmental  stresses.  Mayflies  were  collected  in  all  streams 
sampled,  but  were  most  abundant  in  Blue- Jones,  Morris,  and  Taloka 
Creeks . 

Odonata  -  This  order  contains  the  dragonflies  and  damselflies  and,  like 
the  Ephemeroptera,  the  nymphs  of  this  order  are  found  in  a  wide 
variety  of  relatively  clear  waters;  in  the  Oklahoma  streams  studied, 
they  seemed  most  common  in  aquatic  vegetation  and  detritus;  Odonates 
are  carnivorous  and  are  considered  moderately  tolerant  to  intolerant 
of  environmental  stress.  Odonates  were  collected  in  seven  of  the 
11  primary  streams,  but  were  not  common  in  any  collection. 

Megaloptera  -  The  order  Megaloptera  is  represented  in  study  collections 

by  the  genera  Sialis  and  Corydalus ;  they  were  most  commonly  collected 
in  rocky  riffles  and  accumulations  of  organic  detritus;  these 
genera  are  predaceous  carnivores  and  are  considered  moderately  tolerant 
of  environmental  stress.  Megaloptera  were  collected  in  six  of  the 
primary  streams,  but  were  common  only  in  Brushy  and  Taloka  Creeks. 

Trichoptera  -  The  caddisflies,  while  potentially  occupying  most  lotic 
habitats,  were  most  abundant  in  gravel  or  small-rock  riffles  with 
extensive  mats  of  algae;  caddisflies  require  an  abundant  oxygen 
supply  and  are  generally  restricted  to  shallow,  relatively  clear 
waters;  a  majority  of  caddisflies  are  considered  moderately  tolerant 
to  intolerant  of  environmental  stress.  Caddisflies  were  one  of 
the  most  abundant  groups  collected,  absent  only  from  Buck  Creek  and 
abundant  in  Brushy,  Cache,  Morris,  Peaceable,  and  Taloka  Creeks. 
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Coleoptera  -  The  order  Coleoptera  is  the  major  insect  order  containing 
aquatic  adults  as  well  as  aquatic  larvae;  although  the  order  is 
large  and  diverse,  and  aquatic  forms  occupy  a  variety  of  habitats, 
they  are  generally  associated  with  calm  water,  clean  substrates, 
and  aquatic  vegetation; however,  some  are  most  common  in  faster 
currents;  larvae  may  also  be  found  in  accumulations  of  organic 
detritus.  A  majority  of  aquatic  beetles  are  carnivorous,  but  some 
are  scavengers  or  herbivores;  tolerance  to  environmental  stresses 
is  highly  variable.  Coleoptera  were  not  collected  in  Morris, 

Muddy  Boggy  and  Mule  Creeks  and  were  not  common  in  any  collection. 

Hemiptera  -  This  order  is  composed  of  several  diverse  families  and 
genera,  some  of  which  are  aquatic  only  in  the  larval  stage  and 
others  that  are  aquatic  in  all  life  stages;  generally,  Hemipterans 
are  found  in  quiet,  shallow  waters  with  aquatic  vegetation  or 
abundant  detritus;  some  occur  in  riffles,  clinging  to  rocks  or 
other  solid  substrates  ;Hiemipterans  may  be  present  on  the  water 
surface,  suspended  just  below  the  surface  film,  clinging  to 
aquatic  vegetation  or  detritus,  or  on  solid  bottom  substrates; 
a  majority  of  hemipterans  are  predatory  upon  other  aquatic  inverte¬ 
brates  or  small  fish.  Hemiptera  were  collected  only  in  Peaceable, 
Taloka,  Buck,  and  Muddy  Boggy  Creeks  and,  with  the  exception  of 
Muddy  Boggy  Creek,  only  one  or  two  individuals  were  collected  per  creek. 

Diptera  -  This  order  is  generally  the  most  abundantly  represented  in 
streams  and  lakes,  including  the  Oklahoma  study  streams;  members 
of  this  order  are  found  in  almost  every  type  of  aquatic  habitat 
and  exhibit  a  great  diversity  in  habitat  association  and  life 
history;  the  family  Tipulidae  is  commonly  encountered  in  accumu¬ 
lations  of  organic  detritutus,  upon  which  it  feeds;  the  family 
Simulidae  is  usually  found  attached  to  rocks  in  riffle  areas 
where  it  filters  organic  particles  from  the  water;  the  family 
Chironomidae  is  most  abundant  in  soft  substrates,  organic  detritus 
and  upon  aquatic  vegetation  and  is  primarily  a  herbivore  or 
detritivore  (the  above  families  make  up  a  majority  of  the  Dipterans 
collected) ;  the  order  exhibits  a  wide  variety  of  tolerance  to 
environmental  stresses  but  is  often  the  most  abundant  order  where 
stress  is  severe.  Dipterans  were  abundant  in  soft  substrates  of 
all  streams  sampled. 

Gastropoda  -  In  the  Oklahoma  streams  studied,  snails  were  most  frequently 
collected  in  shallow  water  containing  abundant  vegetation;  snails 
are  primarily  herbivorous  and  require  abundant  dissolved  oxygen, 
alkaline  pH  and  relatively  hard,  alkaline  waters  in  order  to  thrive; 
given  these  water  quality  sensitivities,  the  snails  would  be  con¬ 
sidered  moderately  tolerant  to  intolerant  of  environmental  stresses. 
Snails  were  collected  in  all  but  Brushy,  Mule,  and  Muddy  Boggy 
Creeks  and  were  most  common  in  Blue-Jones  Creeks. 
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Pelecypoda  -  With  the  Gastropoda,  the  Pelecypoda  (bivalves)  constitute 
the  mollusc  fauna  of  Oklahoma  streams;  bivalves  are  most  abundant 
in  shallow  waters  with  stable  sand  or  gravel  substrates  and  devoid 
of  vegetation;  the  bivalves  feed  by  filtering  microcrustaceans, 
algae,  and  organic  particles  from  the  water  and  are  generally 
associated  with  relatively  unstressed  (unpolluted)  waters.  Bivalves 
were  collected  in  all  but  Morris  and  Mule  Creeks  and  were  common 
in  collections  from  Fourche  Maline,  Cache,  and  Peaceable  Creeks. 

The  above  descriptions  are  meant  to  indicate  where  organisms  are  most  likely 

to  be  found.  Figure  3.2-5  is  a  generalized  representation  of  habitat  associations 

of  benthic  taxa.  Xt  must  be  remembered  that  most  are  mobile  and  could  potentially 

be  found  in  most  any  aquatic  habitat. 


Factors  Affecting  Benthic  Populations — A  variety  of  environmental  factors 
significantly  affect  characteristics  of  benthic  invertebrate  populations 
including : 

Ranges,  fluctuations,  and  differences  in  stream  discharge  and  current 
speed. 

Water  quality  -  especially  dissolved  oxygen,  temperature,  turbidity, 
sedimentation,  and  ranges  and  fluctuations  in  these  parameters. 

Alteration  of  bottom  substrates. 

Inputs  of  organic  materials. 

Natural  life  cycles  of  hatching  and  emergence. 

Most  of  these  factors  have  been  discussed  in  an  earlier  section  and  the 
description  presented  earlier  of  seasonal  changes  in  the  benthos  is 
perhaps  the  best  way  to  summarize  the  influence  of  all  factors  upon  the 
benthos . 


Probably  the  most  limiting  factors  for  benthic  populations  in  the  FCRA 
streams  studied  are  bottom  type  and  streamflow.  As  indicated,  the  streams 
are  dominated  by  soft,  fine  bottom  substrates  and  most  streams  cease  to 
flow  or  have  sharply  restricted  flows  during  the  summer  and  fall.  These 
factors  would  combine  to  restrict  diversity,  standing  crop, and  species 
composition  during  at  least  part  of  the  year. 


The  significant  water  quality  parameters  influencing  the  FCRA  benthic 
invertebrates  are  turbidity  and  sedimentation,  dissolved  oxygen, and, 
periodically ,  ]_ow  pH.  Turbidity  was  generally  moderate  to  high  throughout 
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the  year,  especially  after  heavy  precipitation  and  runoff  events.  Tur¬ 
bidity  usually  declines  as  streamflows  decrease.  However,  with  reduced 
flows, dissolved  oxygen  can  potentially  become  a  problem,  especially  during 
warm  summer  nights.  Both  high  turbidity  and  reduced  dissolved  oxygen  ( <4 . 0 
mg/1)  for  extended  periods  of  time  can  reduce  benthic  diversity  and  eliminate 
or  reduce  more  sensitive  species  (e.g.  Trichoptera,  Plecoptera) . 

Closely  associated  with  turbidity  is  sedimentation  of  particulate  matter. 
Sediment  deposition  can  suffocate  benthic  invertebrates  and  cover  prime 
habitats  with  less  valuable  habitats  for  benthic  invertebrates.  Sedimen¬ 
tation  is  often  associated  with  surface  mining  and  other  activities  which 
disturb  soil  surfaces. 
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3.2.4  Water  Quality 

The  quality  of  a  body  of  water  is  best  described  as  the  whole  of  the 

parameters  characterizing  the  chemical  and  physical  nature  of  that  water. 

While  this  definition  potentially  includes  a  large  number  of  parameters, 

several  are  of  prime  importance  to  the  aquatic  biota  and  include: 

Dissolved  oxygen 
Water  temperature 
pH 

Turbidity 

Alkalinity 

Hardness 

The  above  parameters  are  those  having  the  most  significant  role  in  deter¬ 
mining  the  presence  and  abundance  of  faunal  species  in  a  body  of  water. 
Although  not  actually  a  parameter  of  water  quality,  streamflow  or  discharge 
is  closely  associated  with  and  of  equal  importance  to  the  above  parameters. 

Presentation  of  Data 

The  following  parameters  were  measured  during  each  season  on  all  primary 

streams  and  irregularly  on  the  secondary  streams: 

Dissolved  oxygen 
Water  temperature 
pH 

Alkalinity 

Hardness 

Discharge 

In  addition,  descriptive  assessments  of  turbidity  and  productivity  (algal 
and  macrophyte  development)  were  made  at  each  visit.  All  water  quality 
data  collected  during  the  study  are  presented  in  Table  3.2-9;  included 
also  are  the  applicable  state  standards  for  each  parameter  measured. 

Discussion  of  Data 

With  few  exceptions,  water  quality  data  collected  did  not  indicate  condi¬ 
tions  unfavorable  to  the  support  of  aquatic  life,  nor  the  violation  of 
established  quality  criteria.  Water  quality  in  the  streams  of  southeast 
Oklahoma  is  characterized  by  low  mineralization,  low  hardness  and  alkalinity 
(generally  <100  mg/1),  high  turbidity,  generally  adequate  (>4.0  mg/1  for 
aquatic  fauna)  oxygen  levels,  and  pH  levels  between  6.0  and  9.0.  Oxygen 
levels  decrease  during  periods  of  summer  low  flow  and  probably  do  fall 
below  4.0  mg/1  during  summer  evenings. 
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Table  3.2-9. 


tlity  Data 

Collec  ted 

on  Streams  Sampled 

by 

ESE  in  the 

Southeastern 

Oklahoma  FCRA 

Winter* 

Spring* 

Summer* 

Fall* 

Mean 

Range 

D.O.t 

12.2 

8.9 

4.9 

5.6 

7.9 

4.9-12.2 

T 

5.5 

16.0 

27.0 

15.0 

16.0 

5.5-27.0 

pH 

8.3 

8.1 

7.2 

6.4 

7.5 

6. 4-8. 3 

A 

160 

24 

62 

34 

70 

24-160 

H 

320 

34 

74 

36 

116 

34-320 

D 

2. 1(0.1) 

0.6(<0. 1) 

None 

O.KCO.l) 

0.9(0. 1) 

0-2. 1(0.1) 

Tu 

— 

— 

Low 

to  Moderate 

High 

— 

— 

D.O. 

12.0 

7.7 

5.0 

8.1 

8.2 

5.0-12.0 

T 

9.5 

21.5 

27.0 

13.0 

17.75 

9.5-21.5 

pH 

8.4 

8.0 

7.0 

6.4 

7.5 

6. 4-8. 4 

A 

12 

22 

60 

18 

28 

12-60 

H 

18 

22 

50 

32 

30 

18-50 

D 

20.4(0.6) 

7. 3(0. 2) 

None 

1 . 2(<0. 1 ) 

9.6(0. 3) 

0-20.4(0.6) 

Tu 

High 

High 

Moderate 

High 

— 

— 

D.O. 

15.6 

8.3 

6.4 

8.4 

9.7 

6.4-15.6 

T 

4.0 

19.0 

28.0 

13.0 

16.0 

4.0-28.0 

pH 

8.6 

8.4 

7.2 

7.1 

7.8 

7. 1-8.6 

A 

16 

50 

72 

48 

46 

16-72 

H 

30 

60 

70 

48 

52 

30-70 

D 

48.2(1.3) 

66.3(1.9) 

1.7(0. 1) 

46.6(1.3) 

40.7(1.2) 

1.7(0. 1)- 
66.3(1.9) 

Tu 

Moderate 

High 

High 

High 

— 

— 

D.O. 

12.3 

8.4 

7.8 

8.0 

9.1 

7.8-12.3 

T 

7.5 

18.0 

32.0 

14.5 

18.0 

7.5-32.0 

pH 

7.1 

7.9 

7.4 

7.4 

7.5 

7. 1-7.9 

A 

120 

86 

102 

114 

105 

86-120 

H 

120 

98 

94 

110 

105 

94-120 

D 

None 

0.2(<0. 1) 

None 

None 

0.2(<0. 1) 

0-0 . 2(<0. 1 ) 

Tu 

Low 

— 

Moderate 

Moderate 

— 

— 

Stream 


Blue-Jones  Creeks 


Brazil  Creek 


u> 


Brushy  Creek 


Buck  Creek 


Continued 
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Table  3.2-9.  Water  Quality  Data  Collected  on  Streams  Sampled  by  ESE  in  the  Southeastern  Oklahoma  FCRA 

(Continued,  Page  2  of  5) 


Stream 

Winter* 

Spring* 

Summer* 

Fall* 

Mean 

Range 

Cache  Creek 

D.O. 

14.0 

7.4 

8.0 

10.0 

9.9 

7.4-14.0 

T 

1.2 

26.0 

29.0 

13.5 

17.5 

1.2-29.0 

pH 

7.6 

8.2 

7.2 

6.4 

7.3 

6. 4-8. 2 

A 

20 

54 

60 

33 

42 

20-60 

H 

42 

92 

50 

36 

55 

36-92 

D 

373.2(10.4) 

58.3(1.6) 

0.8(<0. 1) 

0.2(<0. 1) 

108.1(3.1) 

0.2(<0.1)- 

373.2(10.4) 

Tu 

High 

High 

Moderate  to  High 

Moderate 

— 

— 

Coal  Creek 

LO 

D.O.t 

10.2 

5.4 

— 

— 

7.8 

N/A 

i 

H-* 

T 

0.5 

17.5 

— 

— 

9.0 

N/A 

Ln 

O' 

pH 

8.1 

8.3 

— 

— 

8.2 

N/A 

A 

26 

84 

—  . 

— 

55 

N/A 

H 

78 

148 

— 

— 

113 

N/A 

D 

2.5(0. 1) 

1.6(0. 1) 

— 

— 

2. 1(0.1) 

N/A 

Tu 

Moderate 

— 

— 

— 

— 

N/A 

Fourche  Maline 

D.O. 

13.0 

8.9 

6.8 

9.7 

9.6 

6.8-13.0 

T 

7.5 

17.2 

25.0 

13.5 

15.8 

7.5-25.0 

pH 

8.2 

8.3 

7.6 

6.2 

7.6 

6. 2-8. 3 

A 

12 

14 

24 

16 

16 

12-24 

H 

20 

16 

20 

18 

18 

16-20 

D 

27.2(0.8) 

22.2(0.6) 

2.3(0. 1) 

10.6(0.3) 

15.6(0.5) 

2.3(0. 1)- 

27.2(0.8) 

Tu 

Low 

Moderate 

Low 

Low 

— 

— 

James  Fork 

D.O. 

— 

— 

— 

8.9 

8.9 

N/A 

T 

— 

— 

— 

11.0 

11.0 

N/A 

pH 

— 

— 

— 

6.4 

6.4 

N/A 

A 

— — 

— 

— 

35 

35 

N/A 

H 

— 

— 

— 

121 

121 

N/A 

D 

— 

— 

— 

— 

— 

N/A 

Tu 

— 

— 

— 

— 

— 

N/A 

Continued 
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Table  3.2-9. 

Water  Quality  Data 
(Continued,  Page  3 

Collected 
of  5) 

on  Streams  Sampled 

by  ESE  in  the 

Southeastern 

Oklahoma  FCRA 

Stream 

Winter* 

Spring* 

Summer* 

Fall* 

Mean 

Range 

Kanniatobbee 

D.O. 

9.0 

— 

_ 

6.9 

7.9 

N/A 

T 

10.0 

— 

— 

15.0 

12.5 

N/A 

PH 

6.2 

— 

— 

6.2 

6.2 

N/A 

A 

82 

— 

— 

24 

53 

N/A 

H 

25 

— 

— 

20 

22 

N/A 

D 

— 

— 

— 

— 

— 

N/A 

Tu 

“ 

—  — 

Moderate 

— 

N/A 

Morris  Creek 

D.O. 

11.6 

10.4 

6.7 

7.2 

9.0 

6.7-11.6 

T 

7.0 

17.5 

27.0 

14.0 

16.5 

7.0-27.0 

PH 

6.0 

7.3 

6.8 

6.4 

6 . 6 

6. 0-7. 3 

A 

26 

12 

20 

30 

22 

12-30 

H 

44 

14 

18 

26 

25 

14-44 

D 

0 . 8(<0 . 1 ) 

92.9(2.6) 

28.3(0.8) 

13.3(0.4) 

33.8(1.0) 

0 . 8 (<0 . 1 ) 
92.9(2.6) 

Tu 

Low 

Moderate 

High 

Moderate 

— 

— 

Muddy  Boggy  Creek  D.O. 

9.9 

7.6 

6.5 

5.6 

7.4 

5.6-9. 9 

T 

2.0 

18.5 

26.0 

15.0 

15.5 

2.0-26.0 

PH 

8.5 

8.4 

7.2 

7.0 

7.8 

7.0-8. 5 

A 

40 

74 

48 

144 

76 

40-144 

H 

74 

96 

66 

166 

100 

74-166 

D 

56.2(1.6) 

29.2(0.8) 

56.3(1.6) 

55.3(1.5) 

49.3(1.4) 

29.2(0.8)- 

56.3(1.6) 

Tu 

High 

— 

High 

High 

— 

— 

Mule  Creek 

D.O. 

12.2 

9.8 

8.4 

12.4 

10.7 

8.4-12.4 

T 

7.0 

26.5 

31.0 

12.0 

19.0 

7.0-26.5 

PH 

7.7 

8.1 

8.0 

7.4 

7.8 

7.4-8. 1 

A 

72 

240 

378 

428 

279 

•  72-428 

H 

102 

256 

374 

394 

281 

102-394 

D 

42.2(1.2) 

10.8(0.3) 

3. 5(0.1) 

0. 8«0. 1 ) 

14.3(0.4) 

0.8«0.1)- 

42.2(1.2) 

Tu 

High 

Low 

Low 

Low 

Low 

— 

ConL inued 


-158 


BLM. 1 / HTB3-2-9 • 4 
4/2/80 


Table  3.2-9.  Water  Quality  Data 

Collected 

on  Streams  Sampled 

by  ESE  in  the 

Southeastern 

Oklahoma  FCRA 

(Continued,  Page  4 

of  5) 

Stream 

Winter* 

Spring* 

Summer* 

Fall* 

Mean 

Range 

Oak  Creek  D.O. 

12.3 

8.9 

__ 

8.7 

10.0 

8.2-12.3 

T 

4.5 

22.0 

— 

10.0 

12.0 

4.5-22.0 

pH 

6.8 

8.2 

— 

6.8 

7.3 

6. 8-8. 2 

A 

82 

30 

— 

32 

48 

30-82 

H 

72 

30 

— 

30 

44 

30-72 

D 

— 

— 

— 

— 

— 

— 

Tu 

— 

Moderate 

— 

Moderate 

Moderate 

— 

Owl  Creek  D.O. 

13.6 

8.8 

6.8 

9.7 

6.8-13.6 

T 

cj 

3.0 

24.0 

10.5 

12.5 

3.0-24.0 

JL  PH 

6.2 

8.5 

6.6 

7.1 

6.2-8. 5 

a  A 

10 

12 

36 

19 

10-36 

H 

23 

16 

73 

37 

16-73 

D 

— 

— 

— 

— 

— 

Tu 

— 

Moderate 

High 

— 

— 

Peaceable  Creek  D.O. 

14.0 

6.5 

4.8 

5.5 

7.7 

4.8-14.0 

T 

4.0 

17.0 

27.0 

14.0 

15.5 

4.0-27.0 

pH 

8.2 

7.6 

7.2 

6.4 

7.3 

6.4-8. 2 

A 

48 

64 

70 

48 

57 

48-70 

H 

80 

70 

68 

66 

71 

66-80 

D 

19.1(0.5) 

3.2(0. 1) 

0.5(<0. 1) 

8. 9(0. 2) 

7. 9(0. 2) 

0.5(<0. 1 ) 

19.1(0. 

Tu 

Moderate 

— 

Moderate 

High 

— 

— 

Sugarloaf  Creek  D.O. 

13.4 

10.0 

— 

8.1 

10.5 

8.1-13.4 

T 

7.0 

20.0 

— 

14.0 

13.5 

7.0-20.0 

pH 

7.8 

7.3 

— 

6.2 

7.1 

6. 2-7. 8 

A 

16 

12 

— 

20 

16 

12-20 

H 

21 

16 

— 

20 

19 

16-21 

D 

— 

— 

— 

— 

— 

_ 

Tu 

— 

— 

— 

— 

— 

— 

Continued 
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Table  3.2-9.  Water  Quality  Data  Collected  on  Streams  Sampled  by  ESE  in  the  Southeastern  Oklahoma  FCRA 

(Continued,  Page  5  of  5) 


Taloka  Creek 

D.O. 

10.8 

7.5 

7.0 

9.4 

00 

. 

OO 

. 

o 

1 

o 

. 

T 

7.0 

22.0 

25.0 

10.5 

16.0 

7.0-25.0 

pH 

8.1 

8.0 

8.0 

7.4 

7.9 

. 

i 

OO 

. 

A 

60 

348 

794 

718 

480 

60-794 

H 

56 

178 

266 

165 

166 

56-266 

D 

22.4(0.6) 

8.0(0. 2) 

1 .4(<0. 1) 

1.8(0. 1) 

8.4(0. 3) 

1.4«0.1)- 

Tu 

22.4(0.6) 

Moderate 

Moderate 

Low 

Moderate 

Moderate 

— 

*  Sampling  Periods: 

Winter — February  14-20, 

December  (Morris, 

Buck)  12-20 

Spring — May  1-10 

Summer — August  27-September  5 

Fall — October  31-November  7. 

t  Parameter  abbreviations  and  units: 

D.O. — Dissolved  Oxygen  (mg/1) 

T — Temperature  (°C) 

A — Total  Alkalinity  (mg/1  as  CaC03> 

H — Total  Hardness  (mg/1) 

D — Discharge  CFS  (m^/sec) 

Tu — Turbidity 
N/A — Not  Applicable 

Note:  State  Water  Quality  Standards  (Oklahoma  Water  Resources  Board,  1976) 

D.O. :  above  4  mg/1 
pH:  6. 5-8. 5 

Temperature/Turbidity:  Standards  only  apply  to 

non— natural  discharges  not  to  background  conditions 
Alkalinity/Hardness:  No  standard  established. 

Source:  Environmental  Science  and  Engineering,  Inc.,  1980. 
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Dissolved  oxygen  and  water  temperature  were  quite  similar  within  each 
sampling  trip  and  between  samples  collected  at  approximately  the  same 
time  of  day.  There  were  significant  differences  between  streams 
relative  to  pH,  alkalinity,  hardness,  and  discharge.  Streams  in  the 
northern  part  of  the  FCRA,  notably  Taloka  and  Mule  Creeks,  are  signif¬ 
icantly  more  alkaline  and  harder  than  streams  elsewhere  on  the  FCRA. 

Water  quality  data  collected  by  various  state  agencies  and  the  U.S. 
Geological  Survey  indicate  that  streams  receive  some  nutrient  (nitrogen, 
phosphorus)  enrichment  from  point  discharges  and/or  watershed  runoff. 
Pesticide  and  heavy  metal  concentrations  generally  do  not  reach  levels 
of  significant  concern  to  aquatic  biota  but  metals  such  as  iron, 
manganese,  and  chromium  periodically  exceed  state  standards  for  the 
protection  of  aquatic  biota.  Table  3.2-10  summarizes  several  years  of 
water  quality  data  collected  by  the  U.S.  Geological  Survey  and  several 
state  agencies  for  those  parameters  monitored  during  the  1979  study. 

pH — The  pH  of  the  sampled  streams  ranged  from  6.2  to  8.6.  Several 
streams  occasionally  exhibited  a  pH  level  below  7.0,  most  notably  during 
the  summer  and  fall.  This  acidic  condition  was  common,  occurring  at 
least  once  on  ten  of  the  streams  sampled.  No  pH  values  below  7.0  were 
recorded  during  the  winter  and  spring  sampling.  The  acceptable  range 
for  pH  is  6.5  to  8.5  pH  units  (Oklahoma  Water  Resources  Board,  1976). 
Recorded  pH  values  were  generally  highest  in  the  spring  and  lowest  in 
the  fall. 

Dissolved  Oxygen — Dissolved  oxygen  values  recorded  during  the  study  were 
all  above  the  4.0  mg/1  minimum  standard  established  as  necessary  for  the 
support  of  aquatic  fauna.  Dissolved  oxygen  levels  ranged  from  4.9  to 
15.6  mg/1  but  averaged  in  the  7  to  10  mg/1  range  for  the  study  period, 
with  the  highest  readings  during  the  winter  sampling  and  the  lowest 
reading  in  spring  and  summer.  The  lowest  oxygen  levels  recorded  were 
associated  with  no  or  low  flow  conditions  (generally  in  the  summer  and 
fall)  and  the  presence  of  organic  matter  accumulations.  Although  oxygen 
levels  below  4.0  mg/1  were  not  recorded  during  the  study,  it  is  possible 
that  oxygen  levels  did  fall  below  this  point,  especially  during  summer 
nights  when  oxygen  levels  are  typically  the  lowest. 
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Table  3.2-10.  Water  Quality  Extremes  for  Selected  Parameters  During  Recent  Years  of  Sampling  in  Streams 

of  Southeastern  Oklahoma 


Stream 

Dissolved 
Oxygen 
(mg/1 ) 

Temperature 
(  °C ) 

pH 

Turbidity 
(Jackson  Turb- 
ity  Units) 

Hardness 

(mg/1) 

Alkal inity 
(mg/1) 

Muddy  Boggy  Creek 

4.5 

-14.8 

1.0 

-  32.0 

6.8 

-  8.6 

5  -  385 

24  -  289 

70  -  182 

*899  (25.46) 

n 

=  41 

n  = 

50t 

n  = 

36 

n  = 

49 

n  =  53 

n  =  47 

— 

Poteau  River 

1.8 

-  13.6 

2.0 

-  32.5 

5.7 

-  8.4 

3  -  210 

4  -  321 

__  __ 

1,511  (42.8) 

n 

=  38 

n  = 

70 

n  = 

72 

n  = 

64 

n  =  65 

n  =  61 

— 

James  Fork** 

1.6 

-14.8 

0.0 

-  32.0 

6.0 

-  8.2 

5  -  100 

23  -  250 

16  -  160 

126  (3.57)  n 

20 

n  = 

93 

n  = 

111 

n  = 

89 

n  =  23 

n  =  53 

n  =  47 

Blue  Creek** 

4.7 

-  13.6 

1.0 

-  29.0 

6.5 

-  8.3 

3-27 

17  -  59 

16  -  20 

n  = 

17 

n  = 

15 

n  = 

18 

n  =  4 

n  =  19 

n  =  4 

Buck  Creek 

— 

— 

— 

— 

14  -  36 

6-42 

Fourche  Maline 

1.1 

-  12.4 

1.5 

-  31.0 

5.9 

-  7.9 

10  -  81 

8-88 

127  (3.60)  n 

= 

40 

n  = 

11 

n  = 

11 

n  = 

10 

n  =  7 

Brazil  Creek 

— 

— 

— 

— 

25  -  138 

— 

Cache  Creek 

— 

— 

— 

— 

18  -  146 

— 

*  Mean  discharge:  cfs  (m^/sec)  n  =  years  of  record, 
t  For  water  quality  parameters  n  =  number  of  samples. 

**  Sampling  stations  are  on  FCRA  study  area;  other  stations  are  located  close  to  FCRA . 


Sources:  Oklahoma  State  Department  of  Health,  1976  and  1977. 
Oklahoma  Water  Resources  Board,  1969  and  1970. 

U.S.  Geological  Survey,  1975,  1976,  1977,  and  1978. 
Mize,  1975. 


Water  Quality  sampling  was  not  done  during  evening  or  early  morning,  so 
oxygen  minimums  could  possibly  have  been  missed.  However,  diurnal  oxygen 
minimums  are  usually  not  significant  to  aquatic  organisms  as  long  as 
oxygen  levels  recover  for  a  majority  of  the  day. 

Dissolved  oxygen  levels  are  influenced  by  several  factors  including  water 
temperature,  reaeration,  photosynthesis, and  oxygen  demand  via  chemical 
cycles  and  biological  decomposition.  During  the  winter,  water  temperature 
is  low,  discharge  and  streamflow  provide  ample  reaeration  and  biological 
oxygen  demand  is  limited.  These  factors  combine  to  produce  high  winter 
oxygen  levels  in  flowing  streams.  This  is  usually  the  case  unless  a 
thick  continuous  ice-cover  results  in  oxygen  depletion. 

Temperature — Water  temperature  of  a  stream  is  not  a  major  concern  unless 
a  stream  receives  thermal  discharges  from  such  sources  as  electrical  generating 
plants  or  cool  hypolimnetic  discharges  from  reservoirs.  Water  temperature 
does  influence  the  species  composition  of  the  fishery,  hence  the  differences 
between  a  cold  water  trout  fishery  and  the  warm  water  fishery  such  as 
exists  in  the  Oklahoma  streams  studied.  Beyond  this  distinction,  natural 
changes  in  water  temperature  do  not  usually  have  an  adverse  impact  upon 
fish  present.  State  of  Oklahoma  stream  standards  for  water  temperature 
apply  only  to  changes  in  natural  water  temperature  of  man-made  origin 
(Oklahoma  Water  Resources  Board,  1976). 

Recorded  temperatures  from  the  FCRA  ranged  from  0.5  °C  to  32.0  °C.  Table 
3.2-9  indicates  that  a  majority  of  the  streams  sampled  exhibit  similar 
seasonal  temperature  trends  and  annual  temperature  means.  The  only  sig¬ 
nificant  exception  to  this  is  Mule  Creek,  which  exhibited  the  highest 
annual  average  temperature  and  the  highest  summer  temperature  of,._any 
stream  except  Buck  Creek.  These  higher  temperatures  are  probably  due  to 
the  reduced  shading  and  sluggish  flow  at  the  Mule  Creek  sampling  site. 
Temperatures  peaked  in  the  summer, declined  during  the  winter  and  fall, and 
began  to  increase  again  in  the  spring.  Taloka  Creek  and  the  Fourche  Maline 
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exhibited  cooler  summer  temperatures.  This  is  probably  due  to  the  high 
degree  of  stream  shading.  Some  degree  of  variability  is  introduced  into 
the  temperature  data  because  of  differences  in  sampling  time  (morning 
vs.  afternoon,  early  afternoon  vs.  late  afternoon). 

Alkalinity  and  Hardness — Alkalinity  and  hardness  values  were  usually  less 
than  100  mg/1  in  the  streams  sampled.  Alkalinity  values  ranged  from  10  mg/1 
to  794  mg/1  and  hardness  values  from  14  mg/1  to  394  mg/1. 

Taloka  and  Mule  Creeks  exhibited  annual  average  alkalinity  and  hardness 
values  several  times  greater  than  those  of  the  other  streams.  The  watersheds 
of  both  streams  contain  numerous  active  and  abandoned  surface  coal  mines.  By 
exposing  minerals  high  in  calcium,  magnesium  and  associated  carbonate  to 
weathering  and  erosional  processes,  these  mines  could  affect  the  alkalinity 
and  hardness  of  Taloka  and  Mule  Creeks  (Matter,  et  al . ,  1978).  The  other 
streams  studied  do  not  have  any  extensive  surface  mining  activity  in  their 
watersheds.  Changes  in  alkalinity  and  hardness  did  not  follow  a  regular 
pattern;  however,  there  is  some  indication  that  values  were  elevated  in  the 
fall  and  winter. 

The  alkalinity  and  hardness  of  a  body  of  water,  while  not  usually  considered 
to  have  toxic  effects  upon  aquatic  organisms,  are  highly  influential  in 
affecting  the  productivity,  species  composition,  and  chemical  cycling  in 
aquatic  systems.  Alkalinity  is  an  expression  of  the  carbonate  content  of 
water,  and  alkalinity  values  are  given  in  units  of  an  equivalent  amount 
(mg/1)  of  CaC03.  Hardness  is  a  measure  of  the  divalent  cation  (Ca,  Mg, 
and  others)  content  of  that  water.  Both  parameters  are  primarily  influenced 
by  geological  features  of  the  associated  watershed.  Streams  higher  in 
alkalinity  and  hardness  are  usually  more  productive  in  terms  of  aquatic  flora 
and  fauna  (Matter,  et  al . ,  1978). 

Discharge  During  the  study,  stream  discharge  in  the  FCRA  streams  ranged  from 
zero  to  373.18  cfs  (10.45  m^/sec).  Both  discharge  and  streamflow  are 
closely  associated  with  precipitation  and  runoff  events  within  the 
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watershed.  As  a  result,  discharge  was  generally  greatest  in  spring  and 
late  winter  sampling  (periods  of  high  precipitation  and/or  runoff).  Dis¬ 
charge  declined  through  the  summer  and  into  fall  and  either  stabilized 
or  increased  slightly  by  the  early  winter  sampling.  Streamflow  approxi¬ 
mated  the  above  cycle,  as  would  be  expected.  Occasional  sudden  rises 
in  discharge  and  streamflow  were  a  result  of  local  precipitation  events, 
and  streams  usually  returned  to  previous  levels  in  one  or  two  days. 

Discharge  and  streamflow  are  important  factors  in  determining  the  species 
composition  and  distribution  of  aquatic  organisms.  Absence  of  flow  and 
low  flow  or  discharge  conditions  can  have  a  severe  adverse  effect  on 
stream  biota  and  can  reduce  the  number  of  species  and  standing  crop  of 
organisms  supported  by  that  stream,  especially  during  that  period  of 
restricted  flow  or  discharge.  Not  only  is  aquatic  habitat  reduced  as 
streams  recede,  but  water  quality  changes  often  occur  as  waters  stagnate. 
Frequently,  low  dissolved  oxygen  levels  can  occur  when  streamflow  ceases. 

As  reaeration  is  reduced,  decomposition  exerts  a  greater  oxygen  demand, 
and  a  smaller  volume  of  water  is  available  for  aquatic  organisms. 

The  streams  selected  for  this  study  were  designated  as  perennial  by  various 
sources  (U.S.  Fish  and  Wildlife  Service/O. B . S . ,  1978;  U.S.G.S.  Topographic 
maps;  Huntzinger,  1978).  However,  several  streams  were  no  longer  flowing 
by  late  summer.  These  included  Coal  Creek,  Buck  Creek,  Blue- Jones  Creeks, 
Oak  Creek,  and  Owl  Creek.  All  except  Coal  and  Owl  Creeks  retained  suffi¬ 
cient  volumes  of  water  in  large  deep  pools  to  provide  some  refuge  for  a 
majority  of  fish  species.  The  main  impact  of  low  flow  is  probably  upon 
riffle  organisms,  as  few  if  any  riffles  remained  on  these  streams  after 
late ‘summer.  Darters  and  a  number  of  benthic  invertebrates  would  be  most 
affected. 

Turbidity — Although  no  attempt  was  made  to  quantify  turbidity  in  the 
study  streams,  some  attempt  has  been  made  to  describe  changes  in  turbidity 
throughout  the  year  and  to  designate  streams  as  low,  moderate,  or  high  in 
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turbidity.  Turbidity  varies  considerably  from  season  to  season,  but  usually 
remains  moderate  to  high  from  stream  to  stream,  and  is  dependent  upon 
precipitation,  surface  runoff,  watershed  characteristics,  streambed  material, 
and  other  factors. 

In  southeast  Oklahoma,  streams  were  most  turbid  in  late  spring  and  early 
summer  following  the  spring  thaw  and  during  the  heavy  early  summer  rains. 
Temporary  increases  in  turbidity  were  observed  throughout  the  year  in 
several  streams  and  were  associated  with  heavy  rainfall.  Overall,  turbidity 
levels  decreased  during  the  dry  months  of  late  summer  and  fall. 

Mule  Creek  and  the  Fourche  Maline  remained  relatively  clear  throughout 
the  year  while  Brushy  Creek,  Muddy  Boggy  Creek  and  Brazil  Creek  were  the 
most  turbid  streams  and  remained  such  throughout  the  year.  The  remaining 
streams  were  considered  moderate  in  terms  of  turbidity,  although  all  exhibited 
considerable  seasonal  variability. 

Federal  criteria  and  state  of  Oklahoma  standards  for  turbidity  apply  to 
non-natural  sources  such  as  point-source  discharges.  The  turbidity  levels 
present  in  the  streams  studied  are  probably  not  great  enough  to  adversely 
affect  whole  fish  populations,  but  may  adversely  impact  and  limit  benthic 
populations  and  planktonic  productivity. 
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